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THE MISCHIEVOUS FALLACY OF OVER- 
PRODUCTION. 


By George H. Hull. 


It is not often that an industrial journal enjoys the privilege of presenting an economic 
discussion which is so apt, so able, so convincing, and so essentially practical, as the paper 
which Mr. Hull has here written. We commend it unreservedly to the thoughtful study of 
every reader of THE ENGINEERING MAGAZINE; and with the hope of adding something to the 
effective value of his sound teaching, we also invite attention to the Editorial Comment 
which appears elsewhere.—Tue Eptrors. 

ANY articles have recently appeared in the press discussing 
the threatened diversion of British manufacturing trade to 
other countries. No one of these has hit the nail so squarely 

upon the head, as that of Benjamin Taylor, of Glasgow, entitled “How 
Trade Unionism Affects British Industries.” Mr. Taylor makes it 
clear that the all-pervading blight to British industry is the develop- 
ment of trade unions upon the controlling principle of “restriction of 
production,” and that this has grown out of the widespread belief in 
the false theory of over-production. 

He cites the fact that in America and Germany a workman may 
simultaneously “tend” several machines; that he often tends two, 
three, or even six; whereas in Britain, if a union worker dare at- 
tempt to tend more than one machine, he is brought before his district 
committee, reprimanded, and heavily fined. Many instances are cited 
where the union workman is limited in the amount of individual 
product to one-half, one-third, and one-fourth what a non-union 
worker will easily produce in the same time. One case is cited where 
a union worker was allowed to turn out but one-sixth, and another but 
one-twelfth what a non-union worker easily produced. Certain trades 
are mentioned in which the restriction of production increased until the 
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trades were driven entirely out of Britain into Germany and Belgium. 
Mr. Taylor recognizes that at the present time, “the great object in 
American production is the saving of labour,” while “the great object 
in British trade-union production is the dissipation of labour.” 

As Prof. Jevons has pertinently said: “It is certain that if people 
do not understand a true political economy, they will make a false one 
of their own.” Already the most potent factor in influencing workers 
to “nurse their jobs,” limit their production and join in strikes, is their 
growing belief that over-production is the cause of industrial depres- 
sions ; that if all the producers are fully and continuously employed, 
it will sooner or later result in over-production; that over-production 
would deprive many of them of work, whereas the curtailment of pro- 
duction, brought about by union regulations and strikes, prevents or 
postpones such results. 

It is not alone in the minds of the mechanics and workmen that this 
pernicious belief in over-production is obtaining lodgment. It has 
already deluded thousands of manufacturers and merchants, and evi- 
dences of it frequently crop out in the commercial reviews of our 
ablest newspapers. The harm this mischievous term has done in 
Britain, and is commencing to do in America, is sufficient reason for 
the exposure of so obvious a fallacy. For the fact is that political 
economy is nothing more than a collection of every-day, common- 
sense, business truths; and the sooner industrial managers are aroused 
to an appreciation of this fact, the sooner we shall have stability, 
security and industrial peace. 

The process of collecting natural products is called farming, or 
mining, or fishing. The process of chemical or mechanical change 
which fits them to satisfy the various wants of man is called manufac- 
turing. The act of transporting them and placing them within the 
reach of the consumer is called commerce. Each act or process which 
adds to the utility and exchangeable value of matter is “production of 
wealth.” Value is added to the tree in the forest by the effort ex- 
pended in felling it. More value is added by sawing it into lumber; 
more value is added by transporting the lumber to a market; more 
value is added by fashioning the lumber into forms and shapes to 
satisfy the various wants of man. A mahogany log in a West India 
forest is relatively of small value; delivered in London or New York 
it is relatively of large value. The acts of chopping it down and 
transporting it to a market are just as much production of wealth as 
the voluntary process of nature in producing the tree. 

Just as production is a creation of utility and value, so con- 
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sumption is a destruction of utility and value. Food is consumed by 
eating it; coal is consumed by burning it; lumber, stone, brick, and 
iron are consumed by using them in the manufacture or construc- 
tion of things desired by man. Houses, ships, machines, clothing, 
and utensils, are consumed by wearing them out. In short, all crea- 
tion of value, utility, and wealth, comes from production; all de- 
struction of value, utility, and wealth results from consumption. The 
theory of over-production is founded upon the belief that by the in- 
troduction of machinery, improved methods, etc., it is possible for 
‘man to produce more than man is able to buy, or more than man 
desires to acquire. Let us analyze these propositions. 

John Stuart Mill says: “What a country wants to make it 
richer is never consumption, but production. Where there is the latter, 
we may be sure that there is no want of the former.” Professor Jevons 
also says: “People (British workmen for example) lose sight of 
the fact that we do not work for the sake of working, but for the 
sake of what we produce by working.” Workmen everywhere are apt 
to think their comforts would be doubled if their pay was doubled. To 
enalyze tiis, let us suppose that at a given time the pay of all persons 
engaged in any gainful occupation is doubled, while production re- 
mains the same. Is it not clear that the cost of everything would be 
doubled, and that each one with his double pay would be able to buy 
only as much as he did before? On the other hand, suppose that the 
pay remains the same to each, and that at a given time, by improved 
machinery, the productive force of each worker is doubled. Is it not 
plain that the cost of everything would be reduced one half, and that 
each one, on the same pay, would be able to buy twice as much as be- 
fore? Obviously, then, the only practical way to double the reward 
to workers is to double their products; for as Professor Jevons strik- 
ingly observes: “It is absurd to suppose that people can become richer 
by having less riches. To become richer we must make more riches, 
and the object of every workman should be, not to make work, but to 
make goods as rapidly and abundantly as possible.” 

All great authorities agree that general over-production is an im- 
possibility, though many admit that over-production in one or more 
articles frequently occurs. I take issue with all who make this admis- 
sion. I claim that these exceptions are not cases of “over-production,” 
but simply cases of temporary surplus production—and that tem- 
porary surplus production is not only natural but that it is necessary to 
man’s comfort and welfare. 

Man long ago discovered that the earth vields its food products 
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during short annual periods which we now call harvest ; and that if he 
would enjoy these products continuously, he must gather and store 
up of the surplus during these periods, sufficient to satisfy his wants 
until the next harvest. This was man’s first lesson: that temporary 
surplus production was a necessity to his comfort and welfare, and 
was not “over-production.” Over-production is a term which should 
never be applied to the production of any useful or desirable com- 
modity, which can be preserved or carried to a place or time when it 
will be needed. 

Only a few years ago there were seasons when the receipts of 
fruit in all large cities were sometimes so great within a few days, 
and thereby prices were forced so low, that the fruit scarcely brought 
the amount of the freight. Very often large quantities went to decay 
for lack of demand. This in turn discouraged shipments, and then 
would succeed a season of great scarcity. It took experience and 
many years of loss to rectify this condition, but finally it was accom- 
plished by the establishment of fruit exchanges and cold-storage ware- 
houses, where fruits can be preserved in a perfect condition for months. 
The result is that prices of all such products are now more stable, the 
public is more regularly supplied, at all seasons, consumption has been 
enormously increased, and the profits of both producers and dealers are 
more uniform and remunerative. It was temporary surplus production 
of fruit, before it was brought under intelligent control, which caused 
irregularity in the supply. 

In our ignorance we called it over-production. 

It was not over-production. 

It was temporary surplus production. 

Despite all our efforts to prevent it, unerring nature persisted in 
thrusting before our netice as the one and only thing out of which it 
was possible to create regularity—-a harvest season, a temporary over- 
supply. So we find vegetables, eggs, butter, fish, poultry, and many 
other perishable articles, getting the benefit of an intelligent system 
which brings regularity of supply out of irregularity of production. 
As man masters the art of dealing intelligently with the temporary sur- 
plus production of each article, we hear no more of over-production 
in connection with that article. 

And what is true of perishable farm products, is true in even 
greater degree of all staple articles of manufacture. A few genera- 
tions ago every nail produced was hammered out by hand. Now, 
by the aid of machinery, one man will turn out a thousand times as 
many nails as in the days of our grandfathers. During the interim, 
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the temporary inequalities between supply and demand have many 
times required to be adjusted to each other. We have had, in other 
words, frequent temporary surplus production of nails, but in the end 
the nails have been consumed. None have been destroyed for want of 
a market, and hence we have had no over-production of nails. The fact 
that such inequalities have always occurred and will continue to occur, 
simply emphasizes the importance of making some wiser provision 
than at present to turn them to profit when they do occur. 

In Ecuador they mine gold by hydraulic power and must do 
it in daylight. But the streams are full of water at night and prac- 
tically dry all day. So long as people lamented the nocturnal “over- 
production” of water, they produced no wealth. When they built 
dams to store the water at night, they provided means to mine by 
day. This is a striking example of the way we must turn to profit all 
cases of temporary surplus production of staple commodities. It is 
during periods of large production that we can most economically 
gather reserve stocks of such products as we know are sure to be in 
demand during periods of recurring prosperity. 

Thus we see that man, though slowly, is learning to understand 
the wisdom of nature in giving him her products in temporary excess 
of current consumption, and that what man has long regarded as the 
disturber of regularity, and called over-production, was nature per- 
sistently thrusting upon his attention the only condition out of which 
he could possibly accumulate wealth and create regularity. If tem- 
porary surplus production of perishable products like fruit and veg- 
etables is the only condition available for increasing consumption and 
creating stability in the supply and prices of these things, is it not rea- 
sonable to believe that temporary surplus production of imperishable 
articles, like iron and copper, is the only condition available for cre- 
ating stability in the supply and prices of these staples? To waste the 
labor and the facilities to produce such commodities to full capacity in 
dull times, when it is certain they will be in great demand in active 
times, as Talleyrand says, “Is worse than a crime; it is a blunder.” 

The fact that most people believe that the accumulation of unsold 
goods is caused by “over-production,” or that twin absurdity, “under- 
consumption,” is not to be wondered at. On its face the theory seems 
to be self evident, just as it seems to be self evident that the sun rises 
and sets. But there is no more truth in one than in the other. This 
plausibility is what makes these terms so deceptive and mischievous, 
and probably no other popular error has done so much harm in the in- 
dustrial nations of the world. 
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Each period marked by the accumulation of unsold goods in all 
industrial. countries for a century past, has been a period of small 
production. History shows no instances in which a period of large 
production has been marked by the accuraulation of unsold goods. 
Let us illustrate this by a period so recent that the truth must be 
plain to every one. 

On October 1, 1898, the United States were producing iron at the 
rate of 10,800,000 tons per annum and had on hand a stock of 630,000 
tons. The rate of production increased rapidly and by December 1, 
1899, they were producing at the rate of 15,700,000 tons per annum 
and had but 124,000 tons of stock on hand. Why did not the stock 
increase during this period? Simply because the enormous production 
of wealth in the form of buildings, machinery, transportation facilities, 
etc., more than absorbed all the iron which could be produced. 

From December, 1899, to December, 1900, the production of iron 
decreased to a rate of 11,200,000 tons; the stock increased from 124,- 
000 tons to 720,000 tons, and immediately the cry of over-production 
was raised all over the country. What an absurdity, to cry over-pro- 
duction of iron when the country was actually producing less iron by 
4,500,000 tons per annum than it was one vear before, when there was 
no accumulation. The accumulation did not occur when the pro- 
duction was greatest. It occurred when production had been greatly 
reduced. It was the under-production of constructive enterprises 
which caused the accumulation of iron in 1900, as it did also the ac- 
cumulation of all other constructive materials. Iron had risen in 
market value a clean 165 per cent. Coal, copper, tin, lead, rubber, 
lumber—indeed all the great staples followed the lead of iron, as is 
always the case; and with what result? People simply stopped buying. 
They saw plainly that prices were too high, and that they were certain 
to come down. Building plans were abandoned or laid aside, railway 
betterments were postponed, and manufacturers throughout all lines 
of industry limited purchases to actual daily needs. The natural and 
inevitable result followed: the price of iron and steel declined sharply 
—in Europe as well as America—all other prices followed, and 
immediately there was a resumption of constructive enterprise. More 
than this, every well-informed man now sees plainly that it was the 
fall in prices from an abnormal level which revived industry, stimu- 
lated enterprise, increased the demand for iron, and so stimulated 
production that the American output rose to the highest figures ever 
reached ; and there are at present no signs of an accumulationof stocks. 
By creating the modern systems of transporation, and by inaugu- 
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rating the present system of cold storage, two long strides have been 
taken. Neither of these advances would have been possible but for the 
existence of one of nature’s greatest gifts to man, temporary surplus 
production. Yet another long stride forward will be taken when 
the producers of staple commodities like coal, iron, steel, tin, copper, 
lead, and rubber, clearly understand that the present systems of storing 
these products are wholly inadequate. In the case of perishable agri- 
cultural produce, Nature long ago made it necessary for the merchants 
and bankers who handle them to adopt scientific systems of nego- 
tiable warehouse receipts for their safe storage. But in the case of 
the less-perishable staples of manufacture, we are still hobbling along 
with the antiquated methods of our grandfathers—every producer 
for himself, and the devil take the hindmost! The result is shown in 
the violent fluctuations of market values which we have lately seeg 
in coal, iron, steel, copper, and rubber—extreme fluctuations which 
are wholly needless, and which are certain to be rendered impossible 
so soon as producers, merchants, bankers, and brokers can be brought 
to see the demoralization and waste that spring from mere lack of 
system in storing and carrying temporary surplus supplies of materials 
which form the very basis of all industry and all wealth. 

Is there anything in nature or history which does not teach man 

that if he would have anything when needed, he must gather it when it 
can best be produced? Is it not good business to gather surplus prod- 
ucts when they are plenty and cheap and hold them until they are 
scarce and high? Have any ten years passed in the recollection of men 
now living, in which the people of the foremost manufacturing na- 
tions have not suffered for the want of an adequate supply of some of 
the great staples—coal, iron, steel, tin, copper, rubber—which might 
have been stored up in times of dull trade? Has any one ever heard of 
useful manufactured products being destroyed for want of a market? 
Have they not all been consumed in time? Is not this proof that each 
one of the over-production claims put forth during the last two and , 
a half centuries has been rank nonsense? Has not modern society 
simply failed to grasp one of Nature’s great truths? 

Finally, is it possible for man to produce more than man desires 
to acquire? Let us consult the economists on this point. W. Stanley 
Jevons says: “There can never be, among civilized nations, so much 
wealth that people would cease to wish for any more. However much 
we manage to produce, there are still many other things which we want 
to acquire.” John Stuart Mill says: “A little reflection must in- 
evitably lead us to see that no person, no community, ever had, or prob- 
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ably ever will have, all its wants satisfied.” David Ricardo says: 
“Whilst a man has any wished-for gratification unsupplied, he will 
have a demand for more commodities; and it will be an effectual de- 
mand while he has any new value to offer in exchange for them.” 
Francis A. Walker says: “It is under-production which makes hard 
times. Over-production, general over-production, is impossible, and, 
were it to occur, were the creation of wealth to outrun men’s capacity 
to consume, no one would be injured thereby. But under-produc- 
tion is an unmistakeable evil. It means less wealth produced, and 
consequently fewer of the comforts and necessaries of life, on the 
average, to each member of the community.” 

Thus we see that the only natural limit to a people’s power tc 
acquire, possess, and enjoy material wealth, is their capacity to pro- 
duce wealth—that products in themselves are buying power. We see 
also that products are wealth; that wealth increases in the propor- 
tion that production exceeds consumption; that it is impossible for 
wealth to increase so rapidly, or so largely, that it would exceed man’s 
desire to possess it, or his power to pay for it. It follows therefore 
that there cannot be too much production of any useful article that 
can be safely stored. In short, large production does not cause hard 
times, but on the contrary it creates industrial prosperity. 

We see also that when production is cut down in any particular 
line of business, it cuts down the buying power of those engaged in 
that line of business. Immediately we see the piling-up and accumula- 
tion of the class of goods ordinarily consumed by those engaged in that 
branch of industry. The accumulation of unsold goods is not an evi- 
dence of too much production, but on the contrary of too little produc- 
tion by those workers who ordinarily consume that kind of goods. 

The difference between the poorest nation on the globe and the rich- 
est is simply a difference resulting from the difference of production. 
Every day of idleness, every hour of loafing, or striking, or ‘‘nursing 
a job” is a permanent and irreparable loss to the producer, the em- 
ployer, and the community. It is a sacrifice of something the worker 
might have possessed, and can no more be replaced than the lost day 
can be replaced. No obstacle should be allowed to stand in the way 
of man’s capacity to produce to the utmost ; nothing should be allowed 
to stand in the way of man’s increasing his comforts, luxuries and 
wealth, except the natural limit to his energies. 

There is no limit to human desire. Every man who owns a fac- 
tory, a house, or a yacht, would like to own a larger or a better one. 
The man who controls a hank, would like to control a number of hanks 
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and a number of trust companies. Having gained these, he would like 
to control great railroad systems, steamship lines, coal mines and manu- 
factories. Having gained these in one country, he would like to con- 
trol them in all countries. 

Man’s desires increase with his successes. Whatever one man 
achieves in wealth and power, others will desire to achieve, and will 
strive for. The average wealth of the individual in the United States 
has increased a thousand per cent. in less than a century, yet no man is 
so gorged with possessions that he desires no more. If in time the 
poorest live in the luxury in which the richest now live, there would 
still be a desire for more wealth. There are hundreds of millions in 
other lands who have not even commenced to produce wealth. Not 
one human being in twenty on this globe has to-day what might be 
called the reasonable comforts of life. The luxury and comfort of to- 
day was not conceived of a century ago, nor can the human mind 
to-day conceive of what will be regarded as the obtainable luxuries and 
comforts a hundred years hence. The desire to possess wealth and 
power is a natural instinct, implanted in man’s breast by his Creator. 
It is this instinct which brings civilization out of barbarism. It is this 
instinct which moves the civilized world. 

Whenever scarcity in the supply of any important commodity 
forces the price of that commodity up to the point of restricting its 
use—thus bringing on industrial depression—it is simply nature re- 
minding us that there has been too little temporary surplus production 
of that article in the past. 

Both nature and art give their products to man in a dispropor- 
tionate manner, not to be wasted, but to be intelligently cared for; and 
if he does not so care for them, he is certain to suffer for his neglect. 

Since the dawn of civilization the importance of storing up stocks 
of such things as were necessary to the life, defense and well being 
of man, has been recognized by all nations and people. The Scrip- 
tures, from Genesis to Revelation, abound in accounts of the immense 
store houses and store cities builded and maintained by the great 
nations of ancient times. They not only gathered in the months of 
harvest sufficient to supply the people until the next harvest, but they 
stored up in years of plenty sufficient to provide for years of famine. 
This wise provision ranked first in importance in all temporal affairs. 

Is this one of the lost arts? 

Verily what Thomas Arnold wrote years ago is still true: “What 
is called ancient history, is the most truly modern, the most truly 
living, and the most rich in practical lessons for every succeeding age.” 
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MONEY-MAKING MANAGEMENT FOR WORKSHOP 
AND FACTORY. 


By Charles U. Carpenter. 
I.—A CONCRETE EXAMPLE OF SUCCESSFUL ADMINISTRATION. 


In his initial article of this series, in our preceding number, Mr. Carpenter developed a 
rational and economical system of organisation for controlling the detail operations of the 
factory. ‘To prove its efficacy in actual work, in spite of its seemingly radical character, he 
now takes a concrete instance which by its long-assured and pronounced success proves tlte 
working efficiency of the scheme proposed. The next article will take up the details of 
receiving, keeping, and issuing stock and of the processes of machining.—Tue Epirors. 


int py considering the best methods of gaining an in- 

crease of work from the workmen in the factory, 

sanitation must always receive a large share of 

attention. In order to secure the very best re- 

sults from men, their bodies must be in good 

physical condition, and their minds must be alert. 

Good light results in better and quicker work with 

a minimum of effort. Good air results in a more 

healthful condition of the body, a greater capacity 

for prolonged and concentrated effort, and an 

alert, wakeful mind. As a reply to the plea of expense for advanced 

methods of supplying and heating pure fresh air, may be quoted the 

answer of a manufacturer to an objector: “Yes, it does cost money for 

fuel to heat such a quantity of pure air, but my men don’t become 

drowsy early in the afternoon; just as much work is being produced at 

5:15 p.m. as at 7:15 a.m.” The extra cost is a very small fraction of 

the final results. Fresh air, good light, and first-class sanitary facilities 
do pay a fine return on the investment necessary to secure them. 

Suggestions and Complaints:—Many firms are neglecting what 

has proven, in many cases, to be a veritable mine of valuable informa- 

tion when they fail to adopt some means of inducing their workmen 

tc make suggestions in the line of improvements. The workman comes 

in close contact with the minute details of the work, and his constant 

association with these details impels him to think of many improve- 

ments and economies that would never occur to the foreman or su- 

pervisor. A long experience has demonstrated that most valuable 

suggestions will be received from the men if they know that they will 


822 


= 


MONEY-MAKING WORKSHOP MANAGEMENT. 


823 


receive full credit for their ideas and have an opportunity to win a 
monetary prize. To insure this a note should be sent to each person 
making a suggestion, no matter how trivial, thanking him cordially 
and assuring him that it will meet with serious consideration. The 
workmen will feel the slightest hint at a rebuff in a matter of this kind. 
The money prizes which should be offered need not be so large im 
amount as large in number. Certificates, which are invariably highly 
prized, should also be given to each prize-winner. 

To insure success it is necessary that these suggestions reach the 
highest authority in the factory, directly. A number of firms have 
adopted autographic registers and placed them in different parts of 
their plant: the workman writes his suggestion on the paper which is 
exposed at the top of the machine, turns the crank, tears off and keeps 
his copy. A duplicate carbon copy is retained in the machine under 
lock and key and these duplicates are gathered by a messenger and 
delivered to the secretary of the board of supervisors, or to those who 
are highest in authority. 

The most surprising results will follow an effort to interest the 
men, especially if the foremen join with the firm in persuading and 
advising their men to make these suggestions. This can be accom- 
plished by giving the foremen to understand that the number of sug- 
gestions received from a department, after taking into considera- 
tion the nature of the work, is part of the basis on which the firm forms 
its opinion of their efficiency. The direct benefit to the firm in money 
value will inevitably be followed by a greater efficiency in the work- 
ing force. The result will be a decided increase in the interest of the 
men in their labor, and a greater concentration of their minds on their 
work, which will naturally bring the best results. Each man is spurred 
on by the knowledge that his ideas will be presented to the highest 
officials without the intervention of any one, and that, if he shows by 
his suggestions any degree of ability, he will he a man marked for ad- 
vancement. Again, the firm is thus able to pick out from the ranks 
of the workmen the men of ability with whom to strengthen the organ- 
ization when the need appears. This in itself is a very decided benefit. 

Such a system arouses the best qualities of every individual in the 
entire body of workers; each one feels that opportunity is within 
his reach, and that reward is certain if he but prove worthy. Its basic 
principles properly developed, must result in wise decisions, effective 
orders, freedom from costly errors, large economies, development of 
the best men, and a remarkable degree of personal interest on the part 
of all in the business of the firm. 
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Practical illustration of Working of System :—In order to illus- 
trate better the effectiveness of these ideas, it will be well to cite a 
concrete case and describe the details of the system herein advocated 
as developed in a factory where it has been in practice for over six 
years, bringing results that are remarkable. I refer now to the 
National Cash Register Company, of Dayton, Ohio. 

This factory is selected, first, because here the system is worked 
out to the fullest extent possible; as a result it is famed all over the 
world for its admirable management. Second, because in this fac- 
tory the work is so varied in its character, the amount of stock handled 
is so large, and the need for accuracy is such, that the system may be 
considered as working under the most difficult conditions possible. 

This development is due to the wonderfully progressive spirit and 
indcmitable will of the president of the company, Mr. John H. Pat- 
terson. By him these methods have been carried into not only the 
factory management, but also the executive and sales branches as well, 
with what success the business world is quite familiar. His great 
genius for organization has had full sway here and the results have 
more than justified the statement already made that the system of or- 
ganization as herein outlined is an unqualified success. 

Character of Product:—In this factory there are manufactured 
206 different styles of machines. A large number of the orders re- 
ceived ate special. There are assembled and shipped each day an 
average of 160 registers, which represent the labor of 2.700 workers. 
In each of these machines there are from 1,200 to 3,000 parts. In 
all there are over 13,000 different kinds of stock carried. In the as- 
sembling rooms are handled an average of 300,000 pieces of stock 
each working day. In the inspection room, through which all stock 
niust pass in its manufacture, there were handled in one year over 
two hundred million (200,000,000) pieces of stock, many parts re- 
quiring a number of operations. There are over 22,000 piece-work 
prices representing about 75 per cent. of the total number of opera- 
tions on this stock. The machines are very intricate and the mechan- 
ism is of the finest. To add to the difficulties of the case, the machine 
rooms are of comparatively limited capacity. There are in all forty- 
five separate factory departments, including machine rooms of all 
kinds, assembling departments, blacksmith shop, large wood-working 
department, large brass foundry, polishing and plating rooms, an 
elaborate printing department, bindery, etching and photograph de- 
partments. These represent work of the most varied character. 

Old Systems:—This company, operating under the old plan of 
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management, discovered that the systems were totally inadequate to 
meet the conditions that had arisen owing to the natural increase in 
the business. , The system of management was inefficient, and the 
factory systems, including costs, stock, piece-work, inspection, stock- 
tracing, tool-making, and machining proved unreliable, cumbersome 
and very costly. 

New Plan of. Organization:—Finally a plan of organization, 
on the lines advocated in these articles, was determined upon. 
The board of supervisors* was formed, composed of five 
experienced men. The men composing this board were me- 
chanical experts, inventors and experts in factory manage- 
ment and systems. They were chosen not only because of their abil- 
1ty in some particular lines, but also because of their sound judgment 
and ability in handling large affairs. At the meetings of this board 
the fullest and freest discussions prevail, with the resuit that all 
phases of any subject are fully brought out. Each man brings to 
these meetings his own ideas and his cwn wide experience, and each 
member avails himself of the privilege of taking up these ideas and 
discussing them with the other members of the board. The result is 
that the conclusions and orders of this board, having as a basis the 
experience of these five members, cannot but. show the effect of the 
general discussions and the consideration that is given to any import- 
ant question and, consequently, are remarkably effective. The effic- 
iency of each member is naturally increased greatly owing to this free 
interchange of ideas. 

Sub-Committees :—In addition to this board there were appointed 
a number of “machine committees” to take care of the complaints, 
suggestions, and improvements pertaining to the particular machine 
for which they were appointed. These committees are composed of 
the entire board of supervisors and foremen of the assembling, tool. 
tool-supply, stock and cost, and inspection departments. The work 
of these committees is of the greatest importance; all suggested in- 
provements, inventions, and new designs, being carefully considered 
from the standpoint of every man on the committee, and any and all 
difficulties of any nature whatever being fully and freely discussed 
and methods adopted to correct them. 

Very frequently other foremen are called into these meetings for 
consultation. The members of the committees and the foremen called 
upon soon become trained into the company’s methods and they are 
very naturally developed into much stronger and more valuable men 


2 See THE ENGINEERING MacazineE, February, 1901, page 699. 
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to the company. The result is that the heads of factory departments 
eome into closest contact, in many ways, with the details of the fac- 
tory work. Every man is alive to make improvements.and better the 
conditions of his department, for he knows his own efficiency is judged 
by that of the department of which he is the head. Each feels that he 
is, in fact, an active and important part of an organization in which 
no shirking can or will be tolerated, and at the same time one in which 
due credit will be given for a highly efficient department. 

The comparison of the admirable results obtained by this method 
with those that might reasonably be expected under the ordinary sys- 
tem of management, will very strikingly demonstrate the advantages 
of this system and the great defects of the one in common practice. 

Foremen’s Meeting :—Every two weeks there is called a “fore- 
men’s meeting” in which all heads of departments meet with the en- 
tire board of supervisors, and at times the general manager. At these 
meetings care is taken to draw out the foremen, and they are given to 
understand that a free and full expression of opinion on any proposi- 
tion is always valued, especially if it is in the nature of a criticism that 
may lead to some reform. Each man is given the fullest possible op- 
portunity to ask for anything that may be needed to better his depart- 
ment and to complain of anything that is hindering him from reaching 
the desired point of efficiency. This general meeting is of great value 
in ascertaining the true cause of any difficulty that may exist. Both 
the management and the men are benefited by this free interchange of 
ideas and expression of opinion. 

Company Club House:—The company has also provided a club 
house in which the noon-day meal is served to the officers of the com- 
pany and all heads of both office and factory departments, all sitting 
at one table. Here are taken up many of the points of the business, a 
discussion of which might prove beneficial to both the men and the 
company. Hardly a week passes without the presence of some prom- 
inent guests, often from far-distant lands. The discussions that arise 
as to the methods prevailing in the different sections of the world are 
very instructive, and tend to broaden the horizon of the men as could 
nothing else. This bringing together of these men develops a feel- 
ing of fellowship and mutual interest between them and the manage- 
ment, the results of which are far-reaching. It is a great aid in bring- 
ing about that desire for co-operation with one another for the good 
of the company which has wrought such wonders in this particular 
case. 
The heads of departments thus come into close contact with the offi- 
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cials of the company, and in case any one of them has made a marked 
improvement that will benefit the organization, his work is recognized 
in a manner that impresses all with the idea that the officers of the 
company thoroughly appreciate any worthy and successful effort to 
benefit a department and the organization. The inevitable result of 
this is that all are moved with one desire and aim, viz., to concen- 
trate all their energies to improve their departments, to build up the 
company, and to strengthen the organization and increase its efficiency 
at every point. 

General Committees :—In addition to these meetings of committees 
and boards, there is a building committee, an inventions committee, 
and also a joint meeting of the office and factory. The names of these 
committees are an indication of the nature of their duties, which are 
naturally of vast importance. In addition to these, there are a num- 
ber of others formed in the executive, recording, and sales branches 
of the business. 

Suggestions and Complaints :—In the matter of receiving and con- 
sidering suggestions from the workmen, this company is probably in 
advance of any other concern in the world; as a consequence, their 
experience is the best possible foundation upon which to base a state- 
ment of facts. To those who have made no attempt to develop prop- 
erly the possibilities in this line of improvement, the results will be as- 
tonishing. No doubt some tact and skill must be used in introducing 
such ideas, but when properly done and with proper encouragement, 
the savings and improvements will more than repay the firm making 
the experiment, many times over. And again, as mentioned before, 
the increased interest and attention of the men to their work is most 
beneficial to the entire organization. 

Sanitation :—This firm has demonstrated that it does pay from a 
financial standpoint to give close heed to the question of sanitation. 
Their experience has shown beyond the possibility of doubt that good 
light, fresh air, and good closet facilities have a direct bearing upon 
the product of the workmen. So decided was the gain that their new 
shops were designed and built so as to give all the light possible, and 
ventilating systems instituted which permit of frequent changes of air 
kept at a very even temperature. 

Resumé:—The experience of this company, building a machine 
that is extremely complicated and of many parts, necessitating great 
accuracy, as well as rapid and economical handling of an immense 
quantity of stock, has proven the great efficiency of its system. Its 
fundamental principles and final results can be stated in few words. 
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Discussions by committees :—Resulting in wise decisions, great 
economies, and efficient management. 

Quick decisions :—Leading to rapid action. 

Individual responsibility :—Tending to relieve officials of useless 
burdens. 

Suggestions :—Resulting in important improvements and increased 
interest. 

Complaints :—Forcing correction of serious faults. 

Promotion :—Providing inspiration to individual effort. 

General Meetings :—Resulting in a redoubling of interest and 
bringing forward of strong men. 

Such an organization can not be otherwise than progressive, be- 
cause of its encouragement of complaints and suggestions ; flexible in 
its ability to meet any situation, however sudden; efficient and strong 
in its development of strong men, in its great reserve power, and be- 
cause it rests upon the combined wisdom, intelligence, and ability of 
all its strongest members. 
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THE GROWTH OF ECONOMY IN MARINE 
ENGINEERING. 


By Walter M. McFarland. 


There is no more remarkable example of the commercial value of applied science in 
engineering than the development exhibited in the domain of marine engineering. In the 
series of papers of which this is the first, Mr. McFarland traces that growth from the 
invention of the steamboat down to the present time, showing how the fuel consumption 
has been reduced to one-tenth of that required in 1825. Mr. McFarland’s long and intimate 
connection with the Bureau of Steam Engineering of the United States Navy renders him 
especially well fitted to narrate the story of this marvellous development.—Tue Eprrors. 


THE PERIOD OF THE SIMPLE ENGINE. 


HE century which has just closed has witnessed enormous 
strides in every branch of engineering, and in none has the 
progress been greater than in marine engineering. At the 

beginning of the century, indeed, it may be said to have had no exist- 
ence, while at the end it has reached such a state of development that 
further progress seems very difficult and the exact line along which it 
is to take place uncertain. To attempt a general review of marine engi- 


neering progress with any degree of detail would require a much 
greater space than could be afforded by this magazine, and in these 
articles consideration must be limited to the question of economy, 
treating this mainly with reference to the cost of power as measured 
in coal and steam per horse power, but also considering some features 
of design which have been productive of economy, although not di- 
rectly in the reduction of the cost of power. 

I shall not attempt to go back to the very beginning of steam pro- 
pulsion in the latter part of the eighteenth century, for no data what- 
ever are available of the cost of power at that time—and indeed the 
same may be said of the early years of the nineteenth century. It will 
not be amiss, however, to remind the reader that the beginning of 
commercially successful steam navigation was with the American 
steamer Clermont, designed and built under the supervision of Robert 
Fulton in New York, which made its first trip from New York to Al- 
bany in August of 1807. The engine of the Clermont was built by 
Boulton & Watt of England, and the boiler and hull at the ship-yard 
of Charles Brown on the East River. In the Clermont, as in most 
of the early steamers, pine wood was the fuel, and although there are 
some records of the cords of wood used for a trip, no attempt appears 
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to have been made to determine the cost per unit of power. Accord- 
ing to Doctor Thurston, anthracite coal was first used for fuel on the 
steam boat Passaic in 1818 under the direction of Mr. Robert L. Stev- 
ens, who was also the inventor at a later date of the familiar “Stevens 
cut-off,” which is still used on so many beam-engine steamers. 

These early steamers carried a very low steam pressure and used 
the steam without expansion. Moreover, as the paddle wheel was the 
propelling instrument, the rotational speed was very low, and as a 
result, in the light of our present knowledge, we should anticipate 
that the cost of power would have been very high. It is impossible 
to give absolutely accurate figures, inasmuch as no attempt appears 
tu have been made to determine carefully either the horse power or 
the fuel expenditure. Some of the early writers on marine engineer- 
ing mention the coal expenditure as ten pounds per indicated horse 
power, and, under the circumstances, this does not appear at all ex- 
travagant. We have some records of the first steam war vessel of 
the United States Navy—the Fulton—built in 1837, whose first chief 
engineer was Mr. Charles H. Haswell, the nestor of American engi- 
neering, who is still alive at the advanced age of ninety-four. An ex- 
tract from the Fulton’s steam log for a portion of January, 1838, 
shows that the maximum steam pressure was II pounds, the vacuum 
24 inches, and the maximum revolutions per minute 18. 

The early marine engines are a good exemplification of the law of 
evolution, for they were adaptations of the form of engine which had 
proved successful on land, with the consequence that they were of the 
type known as the “beam engine,” and its modification, the “side-lever 
engine.’ The former has continued in use for light-draft American 
river steamers even up to the present day, and the side-lever engine 
was the favorite for sea-going steamers almost up to the close of the 
paddle-wheel period. (Ww hat was known as the “inclined engine” was 
used in many cases for war vessels where it was desired to keep the 
machinery below the water line, and the old paddle-wheel steamer 
Michigan, which is still in service on the Great Lakes, was designed 
in 1843 with engines of this type. 

As is well known, the benefit to be derived from using steam ex- 
pansively was discovered at an early day and is included by Watt in 
his patent of 1769. It was, therefore, very natural that as soon as 
marine engines had shown their reliability progressive designers should 
endeavor to get the benefit due to expansion. As stated above, the Stev- 
ens cut-off was invented in 1841, and the Sickles cut-off was also in- 
vented about the same time and was applied to the engines of the 
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CHARLES H. HASWELL, 
First Engineer-in-Chief in the U. S. Navy. Born 1809; Chief Engineer, 1836; Engineer-in- 
Chief from 1844 to 1850. 
Michigan. That there was a reduction in coal expenditure was, of 
course, shown by the coal used per day or per trip, although there is 
still no record of the coal used per unit of power. Up to 1850 steam 
pressures were still very moderate, although many students of econ- 
omy realized that the cost of power would be reduced if the steam pres- 
sure were raised so as to allow for greater expansion. The curious 
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feature to an engineer educated at the present time is that, although 
the steam-engine indicator was invented by Watt, and thus had been 
available for many years, it seems to have been very little used. The 
horse power of the engines was usually calculated from the boiler 
pressure and the dimensions of the engine, sometimes with an allow- 
ance for a fall of pressure, but there are no records of any tests having 
been made with the indicator. Ina book written in 1850 by a British 
naval officer who was evidently anxious for improvement, we read such 
a statement as the following: 

“An indicator should be fitted to every cylinder and should be constantly 
fixed there in order that the effective pressure of the steam may be known 
by inspection at all times. It is usual in most cases merely to apply the indi- 
cator when the engine is about to leave the maker’s hands, and, the power 
being calculated, it is removed. By making constant observations of the 
reading of the indicator we should at once perceive how much the evapora- 
tive power of the boiler decreases from incrustations or other causes, also 
the comparative effects of different kinds of fuel and modes of treating the 
furnaces. In short, the whole economy of the engine may be determined by 

The author speaks of indicator diagrams, but, strange as it may 
seem, not a single diagram is given in the whole book. Under such 
circumstances it is not surprising that the economy remained low. 

It is interesting to note that in all the discussions of the benefit to 
be derived from expansion it never seems to have occurred to the en- 
gineers of that time that there was any limitation. The expansion 
of steam was treated as if steam were a perfect gas, and the law of 
Mariotte, “that, with constant temperature, the product of pressure 
and volume is constant,” applied without any limitations. It was, of 
course, realized that there was a practical limit to expansion, from the 
consideration that too great a ratio would cause a mean forward pres- 
sure so low that when the back pressure came to be deducted the mean 
effective pressure would be so small as to require a very large engine 
with its accompanying great friction. The effects of liquefaction were 
unknown, and, indeed, it does not seem to have been suspected that 
there was such a thing as liquefaction. The truth with respect to ex- 
pansion and liquefaction was experimentally demonstrated and pro- 
mulgated—if, indeed, it was not discovered—by that famous Ameri- 
can engineer, Chief Engineer Benjamin F’. Isherwood, who was the 
engineer-in-chief of the American navy during the civil war. 

The first definite data of the cost of power which I have been able 
to discover, after considerable research, appear in a book by Chief 
Engineer Isherwood published in 1858, entitled “Engineering Prece- 
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CHIEF ENGINEER B. F, ISHERWOOD, U. S. N, 


Engineer-in-Chief of the U. S. Navy, 1861-1869. Designer of the most successful marine 
engines of his time, contributing by his researches upon the action of steam 
in the cylinder, to the modern knowledge of cylinder condensation. 


dents.”” Even at that early date Mr. Isherwood gave evidence of his 
genius and pains-taking analysis of engineering data. This book 
contains a number of indicator diagrams, some of which show very 
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creditable steam distribution. It contains information in considerable 
detail with respect to the machinery of some English vessels built 
about 1855 and of about 840 horse power. The steam pressure was 
g pounds per square inch above the atmosphere and the coal consump- 
tion per day was 40 tons, which gives the coal per horse-power hour 
about 4% pounds. 

Mr. Isherwood became engineer-in-chief of the American navy in 
1861, but before that time he had conducted the experiments which first 
made him famous, and the report of which has remained an engineer- 
ing classic to this day. These were the experiments on the U. S. S. 
Michigan for the purpose of determining the limitations to expansion 
and the amount of liquefaction. The experiments were made by a 
board of naval engineers, of which Mr. Isherwood was president, and 
were conducted in January, 1861. The engine used was one of a pair 
36 inches in diameter and 8 feet stroke. The boiler was of the Martin 
vertical water-tube type, having 45 square feet of grate surface and 
1,385 square feet of heating surface. It may be remarked that this 
was the second set of boilers on the Michigan, and had been installed 
in 1859. These were still in use on the Michigan when I served on 
that vessel in 1882-3, and they were then in excellent condition. They 
were finally removed and replaced by a third set in 1892, thus having 
lasted thirty-three years, a record probably unique in marine engineer- 
ing. The accompanying table shows the results of these experiments, 

EXPERIMENTS ON EXPANSION, U. S. S. “MICHIGAN.” 


Point of Cut Off. 
Ratio of expansion, including clearance 1.4 2.12 2.905 3.42 460+ 7.15 


Steam pressure above atmosphere...... 19.5 21.00 21.0 21.0 210 22.0 
Revolutions per minute............... 15.56 17.28 13.69 13.87 11.17 14.1 
Mean effective pressure in pounds per 

276 241 199 174 136 88 
Pounds of feed water (100° F.) per 

horse power per hour, tank..... 34.8 33.08 35.2 34.47 37.04 46.08 


Per cent. of feed liquefied to equal work 8.74 9.04 859 877 845 7.94 
Per cent. of feed not accounted for by 


6.60 18.14 33.07 30.84 33.66 37.16 
Diameter of cylinders to give same 
power and speed, inches........ 36.0 30.5 42.7 45.4 51.3 63.5 


and from them we note at once the utter fallacy of the opinion almost 
universally held up to that time that the greater the degree of expan- 
sion the greater the degree of economy. As will be observed, the 
greatest economy occurred when the steam was cut off at four-ninths 
of the stroke, which, with the allowance for clearance, meant about 
two expansions. The table contains a line which shows the percentage 
of steam not accounted for by the indicator, or, in other words, the dif- 
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Launched at Erie, Pa., in 1843, and still in active service, with the original engines. 
on this vessel that Mr. Isherwood conducted his famous researches, 
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ference between the water actually fed into the boilers and the quan- 
tity of steam which should have been required had there been no lique- 
faction other than that due to the expansion of the steam itself. It 
will be noted that for the highest grade of expansion this unaccounted 
for percentage amounts to as much as 37 per cent. of the total amount 
accounted for by the tank measurement, or, in other words, nearly 70 
per cent. of the amount accounted for by the indicator. 

It would seem that the result of these experiments should have 
been to convince engineers of the futility of using high degrees 
of expansion with low-pressure steam and slow-moving engines, but 
this was not the case ; and indeed the lesson was not thoroughly learned 
by some designers even as late as the eighties of the last century. 
During the American civil war there was an extremely heated contro- 
versy of great interest to all engineers, due to the attacks of a patent 
lawyer in New York named Dickerson, who was an amateur designer, 
upon Mr. Isherwood: Dickerson accused Mr. Isherwood of profes- 
sional ignorance and of waste of government money in designing en- 
gines that worked with very low expansion. Dickerson had sufficient 
influence to be allowed to design the machinery for the U. S. S. Pensa- 
cola to embody his ideas with respect to expansion, and the machinery 
was a complete failure and had to be removed from the vessel. In spite 
of this he was again successful in getting permission to design another 
set of machinery, which was installed in the U. S. S. Algonquin. This 
vessel was similar in every respect, except machinery, to the U. S. S. 
Winooski, which was fitted with machinery designed by Chief Engi- 
neer Isherwood. The vessels were not completed until after the close of 
the civil war, when a series of competitive trials was conducted under 
the auspices of a board of marine engineers not connected with the 
navy, this arrangement being to prevent any complaint by Dickerson 
that his machinery had been tested by people friendly to Isherwood 
and hostile to him. The trials included runs at the dock and also in 
free route, and in both cases the Winooski with Isherwood’s machinery 
was entirely successful, while Dickerson’s on the Algonquin was a fail- 
ure. The board concluded its report as follows: “In every point guar- 
anteed by the contractor for the Algonquin machinery (Dickerson) he 
has failed, and we are of the opinion that it is totally unfit for the naval 
service.” 

In 1863 there appeared the first volume of Mr. Isherwood’s work 
entitled “Experimental Researches.” These included the record of 
the performance of a number of naval vessels on trial and in regular 
service, and also the detailed data of various experimental trials of 
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marine machinery made under Mr. Isherwood’s direction, and in many 
cases under his personal supervision. In all cases they were accom- 
panied by an analysis and discussion of the results by Mr. Isherwood 
himself. In this first volume are the records of the performance of a 
class of naval screw steamers built from 1854 to 1856, which were then 
the largest vessels in the American navy, one of them being the famous 
Merrimac. These vessels were of about 4,600 tons displacement, 300 
feet long, 50 feet beam, and 21 feet draft. The engines were of about 
1,300 horse power, working with a steam pressure of 13% pounds 
above the atmosphere and making about 45 revolutions per minute. A 
record of the maximum performance in smooth water showed a coal 
consumption of 4.37 pounds of coal per horse-power hour. Under or- 
dinary steaming conditions at sea, when a certain amount of heat was 
lost, due to “blowing off” to reduce the density of the water in the 
boilers (the condensers were of the jet variety), and using anthracite 
coal with 18 per cent. refuse, the coal consumption was six pounds per 
horse-power hour. 

It is a little difficult in such an article as this to be strictly chron- 
ological without a break in the continuity. I have, therefore, not men- 
tioned the change from paddle wheels to the screw as a means of pro- 
pulsion. The screw propeller was actually used successfully on a small 
steamer as early as 1804; indeed this little boat of 68 feet length, built 
by Colonel John Stevens, used twin screws. The actual introduction 
of the screw propeller for large vessels was about 1836, by Ericsson 
and Smith. It seems probable that one of the main reasons which de- 
layed the earlier introduction of the propeller was the comparatively in- 
ferior workmanship of that period, which made it difficult to construct 
engines which would run at the relatively high speed necessary for 
driving the propeller. As we now know, the very fact of increasing 
the rate of rotation caused an increase in economy by the reduction 
in the amount of condensation in the cylinders, Paddle-wheel steamers 
continued to be built even after the successful introduction of the screw 
propeller, and during the civil war in America some paddle-wheel 
steamers were built, but these were for special service where light draft 
was very necessary. 

During this war the depredations of the confederate privateers— 
notably the Alabama—were so disastrous to American shipping that 
the Navy Department decided to build a class of vessels which would 
be faster than any others afloat, either in the naval or merchant service. 
The most famous of these vessels was the Wampanoag, whose machin- 
ery was throughout the design of Chief Engineer Isherwood, who also 
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designed the lines of her hull. She was not completed until after the 
conclusion of the war, but in February, 1868, she was given a full pow- 
er trial at sea from Sandy Hook to near Cape Hatteras. The perform- 
ance was the most wonderful record for a steamer in the history of ma- 
rine engineering up to that time, and in many respects it remains the 
most remarkable that has ever occurred. As the books which contain 
the record of this trial are now rather difficult of access, a brief state- 
ment of the performance is here given, because the record is one that 
should be known to all engineers. 
FULL-POWER TRIAL OF U. S. S. WAMPANOAG, AT SEA, FEBY. II AND 12, 1868. 


Duration of trial, hours 37:5 
Average speed, knots 
Maximum speed, one hour 
Revolutions of engines per minute 
do. do. screw a 
Steam pressure in boilers, pounds 
Vacuum, inches 
Coal per hour, pounds 
do. do. do. 


The speed of the Wampanoag was greater by at least four knots 
than that of any other vessel then afloat, and it is to be noted, too, that 
this was not a fair-weather performance lasting only four hours with 
picked coal and high-priced firemen. The trial lasted for thirty-seven 
hours and was conducted in the winter off the Atlantic coast. The 
weather was indeed so stormy that the trial was ended by the coming 
on of a heavy gale. As seen by the table, the steam pressure carried 
was 32 pounds above the atmosphere and the coal consumption was 
3-15 pounds per horse-power hour. We should doubtless not be far 
wrong in assuming that this cost of power represents about the best 
economy in simple engines working under good average conditions at 
sea. 

During the whole of his term as engineer-in-chief, Mr. Isherwood 
took advantage of every opportunity to make careful tests of all the 
new classes of machinery built for naval vessels, and also of superheat- 
ed steam, ratios of heating to grate surface in boilers, and, in general, 
whatever would conduce to progress and increased efficiency and 
economy. 

Among these experiments were competitive tests of the horizontal 
fire-tube and the vertical water-tube boilers, which showed a slightly 
superior economy of evaporation for the latter, so that it became 
the common type in the navy. This boiler must not be confounded 
with the modern water-tube boilers, for it was a shell boiler. It had 
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none of the advantages of the later type, but did have all the disadvan- 
tages. One of these, the inability to plug a leaky tube without laying 
off the boiler, was largely conducive to its final abandcnment. The 
experiments on ratios of heating to grate surface also gave valuable 
and much needed data to designs, which were the standards until 
forced draft changed the conditions. 

It is also interesting to note that on a class of small gun-boats 
(nineteen in number), known as the “Chippewa class,” forced draft 
was installed and regularly used. He took advantage of this oppor- 
tunity to test the relative economy of evaporation with natural and 
with forced draft, and found that when the rate of combustion was in- 
creased from about 8% pounds of anthracite with natural draft to 
about 20 pounds per square foot of grate with forced draft, the 
evaporation per pound of combustible was reduced about 30 per 
cent, 

It has been mentioned above that the engines designed by Mr. Ish- 
erwood curing the civil war did not use a high degree of expansion. 
As a rule they cut off at about seven-tenths of the stroke, which as all 
engineers know, would give an excellent card from the engines, both 
as regards expansion and compression. It is to be remembered that the 
steam pressures used at this time were very low, and the Michigan 
experiments had demonstrated that, while for their particular con- 
ditions a cut-off at four-ninths was the most economical, the table 
given shows that a cut-off at seven-tenths differed very little in econ- 
omy. It is to be remembered that in naval machinery there is a fea- 
ture which is of just as great importance as economy, if not greater, 
namely, weight. The advocates of extreme expansion seem never to 
have considered this point, but it was one which Mr. Isherwood real- 
ized thoroughly and which he frequently discusses in the ““Experimen- 
tal Researches.’ It has frequently been remarked despite what has 
just been said that Isherwood’s engines were extremely heavy, and 
this is true considered from a purely academic standpoint. The great 
engineer, however, is not the man who designs machinery simply in 
accordance with the rules in text books, but the one who comprehends 
all the conditions which he has to meet and meets them successfully. 
This Isherwood did in a marked degree. Many years ago I had the 
pleasure of hearing Mr. Isherwood discuss this very point, and his 
reasons are conclusive. It was much more necessary that the engines 
should never break down than that they should be of the lightest 
weight consistent with ordinary design. The immense expansion of the 
American navy during the civil war necessitated utilizing the services 
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of a vast number of engineers who, while men of natural ability, were 
in many cases without previous experience. To have put machinery 
designed for lightness in their hands would have resulted in many 
cases in break-downs. Something of the same comprehension of all 
the details applies to the machinery of the Wampanoag. These engines 
were of the geared type, the engine shaft making less than thirty rev- 
olutions per minute, while the propeller shaft made over sixty. The 
reason for using this type of engine, which, course, was very heavy, 
was to prevent the destruction of the light wooden hull by the racking 
strains which would have been brought about by a direct drive of the 
shaft. 

It has been mentioned that Isherwood investigated the subject of 
superheating, and the undoubted economy resulting from this method 
of working was established. It was to some extent used in American 
naval vessels, and the Wampanoag had a few single-furnace boilers 
which were known as superheating boilers. Superheating was tried 
also in the merchant service, but the rationale of boiler corrosion was 
entirely misunderstood at this period and the means to be adopted to 
prevent it were not properly comprehended. As a result the rapid de- 
struction of the superheating apparatus by corrosion caused the aban- 
donment of this otherwise valuable feature from the standpoint of 
economy. 

Steam jacketing is as old as Watt, and, like expansive working, is 
included in the specifications of his patent of 1769. It was not, how- 
ever, until after the period which we are now considering that jacketing 
was used to any great extent. The low steam pressures and limited 
range of expansion did not cause enough liquefaction to make the use 
of jackets show any marked economy. 

One most important feature as regards economy was, however, in- 
troduced during the latter part of the simple-engine period, namely, the 
surface condenser. The early marine engines used jet condensers ex- 
clusively, and, as can be readily understood, this was equivalent to us- 
ing feed water of the same degree of saltness as the injection water. 
With salt feed water there was, of course, a steady deposit of scale on 
the heating surfaces of the boiler, and this was a hindrance to higher 
steam pressures, thus acting to prevent an increase of economy. The 
use of salt feed had another distinctly uneconomical result. from the 
fact that owing to a misunderstanding of the rationale of scale for- 
mation a practice was followed called “blowing-off,” the idea being 
to blow out of the boiler a certain percentage of the more concentrated 
water, which was replaced by the incoming feed. This loss was as 
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great in some cases as 10 per cent., or, in other words, 10 per cent. of 
the heat imparted to the water was thrown away. 

When the surface condenser was introduced the feed water was, 
barring leaks, fresh, so the blowing-off was stopped almost entirely 
and the loss prevented. As the incrustration was also prevented, there 
was no longer the fear of increased pressures on the ground of over- 
heating the boiler surface, so that steam pressures immediately began 
to increase, accompanied by an increase in the ratio of expansion, with 
accompanying increase of economy. 

It may not be out of place to say a word in this connection about 
the true explanation of scale formation when using salt feed. The prin- 
cipal ingredient in boiler scale from sea water is sulphate of lime, al- 
though this forms a very small percentage of the salts dissolved in 
the sea water. The old idea was that, like all other salts, this one would 
be more soluble in hot water than in cold, and it was supposed that the 
precipitation was caused by the evaporation and concentration of the 
water in the boiler. As a matter of fact, sulphate of lime forms an 
exception to the rule that most salts are more soluble in hot than in 
cold water, and it becomes almost insoluble when the temperature 
has risen to about 290 degrees Fahrenheit. This temperature corre- 
sponds to a steam pressure of about 45 pounds above the atmosphere, 
so that it will be seen at once that when pressures had risen to 45 
pounds nearly all the sulphate of lime in the feed was deposited by mere 
elevation of temperature, and so far from blowing-off reducing the 
amount of scale, it simply increased it, because it necessitated a further 
supply of feed containing additional sulphate of lime. At the present 
day, when only fresh water is fed into the boilers, we no longer have 
the problem of scale on the fire heating surfaces, but special boilers, 
called “evaporators,” (in which steam from the boilers going through 
a nest of tubes is the heat-carrying medium), are the only ones using 
salt feed. They are so constructed that the tubes are in nests which 
can be removed with great facility and very readily cleaned so that the 
scale in them gives no trouble. 

It was mentioned above that one reason for the failure to adopt 
superheating in these early days was on account of the corrosion of 
the superheaters, and it may be as well to speak of the subject of boiler 
corrosion here, because, while the use of surface condensers obviated 
the difficulty from scale, simultaneously with their introduction there 
began great trouble from boiler corrosion. With that blind method 
of reasoning, which is not confined to engineering by any means, it was 
at once concluded that because two things happened at the same time 
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one must of necessity be the cause of the other, and it was therefore 
assumed that the surface condenser had caused the corrosion. 

The fact was that under the old regimen, when all the interior sur- 
faces of the boiler were covered with scale, there was no chance for 
corrosion. When the use of the surface condenser left the boiler heat- 
ing surfaces clean there was nothing to prevent corrosion occurring 
unless great care was taken to prevent it, and, as a matter of fact, the 
regimen adopted was absolutely certain to cause corrosion. All sorts 
of reasons were given to explain the occurrence. One theory was that 
the copper tubes in the condenser and the iron of the boiler formed 
poles of a gigantic galvanic battery, and iron being the electro-positive 
metal was the one to be corroded. Still another explanation was that 
the oil used for lubrication was decomposed with the formation of fatty 
acids which attacked the iron. 

Still another explanation charged the corrosion to electricity, plain- 
ly without any attempt to explain how. The truth is that it was the 
treatment with the boilers received which caused the corrosion. It 
was the custom, particularly with naval vessels, where the corrosion 
was most marked, when a vessel arrived in port to blow all the water 
out of the boilers, and, after the steam had condensed, to take off the 
man-hole plates “to let the boiler dry.” The researches of the chem- 
ists have shown that the active agent in corrosion is the carbonic acid 
of the atmosphere, which, in the presence of moisture and oxygen, 
forms compounds with the iron which are unstable and after forma- 
tion break up, leaving the carbonic acid free to continue its work. Now, 
as will be seen, the treatment of the boilers left the surfaces moist and 
provided ready access for circulation of air so as to insure the presence 
of all three of the necessary agents. The truth about boiler corrosion 
was not discovered until a later period than that which we are now 
considering, but it may be said that what was known as the Admiralty 
Boiler Committee of Great Britain made an elaborate investigation 
of the subject, and in 1878 submitted a report which pointed out the 
true state of affairs and gave the remedy. This was to keep the boilers, 
when not in use, full of water made slightly alkaline, or, if practicable, 
to have the boilers thoroughly dried and provided with trays of un- 
slacked lime to absorb the moisture. Since boilers have been treated 
with care and intelligence their life has been very much greater than in 
the old days, when they were, while ostensibly cared for, really neg- 
lected and abused. 


The illustrations in this article, with the exception of the first, are from the excellent 
“History of the Steam Navy of the United States,” by courtesy of the author, P. A. Engr 
F. M. Bennett, U. S. N. 
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EMOTION AND REASON AMONG BRITISH 
WORKINGMEN. 


By Percy Longmuir. 


Speaking as an Englishman, but possessing a thorough knowledge of industrial conditions 
on the Continent and in the United States as well, Mr. Longmuir touches a vital point when 
he emphasises the close relation which exists between emotion and. popular opinion among 
British workmen. The need for the substitution of reason for the mere influence of emotion 


is well brought out in his thoughtful words, addressed to workingmen of his own as well 
as of all lands.—Tue Eptroks. 


N a former article on “The Home Environment of British Work- 
ingmen,” social, educational and workshop limitations were dis- 
cussed ; in the present one I propose to examine the effect of emo- 

tion on industrial lives. The subject may be viewed from many 
standpoints, and the construction of any one view will naturally vary 
with the viewpoint ; therefore an effort will be made to examine gen- 
eral effects and to avoid as far as possible all side issues. At first 
glance, the idea of an emotional environment in mill, forge, or foundry 
practice scems absurd and altogether out of place. What can be 
more prosaic than rolling mill or forge conduct of today? And yet 
the means taken to effect successful conduct of any department of in- 
dustry depend to a vast extent on human units, subject in large meas- 
ure to emotional feelings and passions. One effect of an exercise 
cf unrestricted emotion is for a time to retard progress and to hamper 
invention. Many an industrial innovation has had the hostility of thet 
workers to fight, not a few have had the combined hostility of masters 
and men to combat, before meeting with just regognition; and there 
are on record struggles of exceptional keenness between new meth- 
ods on the one hand and combined or vested interests on the other. 
The cotton industry and the steel tradeoffer examples of such con- 
flicts and these in turn give as much material for study and digestion. 
In examining the extent to which emotion replaces reason, the 
effect on the industrial class only will be considered. The average 
British workingman believes that because he is a Britisher he is in- 
dustrially superior to the workmen of any other nationality, and the 
very fact of being so places him in a position unassailable by any for- 
cigner. Therefore when he hears of foreign competition, or by 
chance reads an article on it, he scorns all the facts of the case and 
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shelters behind time-worn excuses or time-honoured unbelief. Amer- 
ican ship-building or locomotive making, German electrical-engineer- 
ing—are to the majority myths or fables, and in the comparatively 
few cases where they are acknowledged to be worthy of notice it is 
enly half-heartedly and with a qualification that British workmen are 
taking the chief share in such foreign enterprise. To have hitherto 
led the van in the progressive march is no guarantee that we always 
shall do so, but the effect of this leading has been to instil into indus- 
trial minds the fixed idea that this position is permanent and is as 
the laws of the Medes and Persians, which altereth not. This assump- 
tion is not based on thought or knowledge; it is formed without any 
study of either current events or of the annals of our own glorious 
past. The records and lessons of that past are a sealed book, the 
sole idea at present being that we Britons as a nation have always 
been first, and owing to the supreme fact of being British always will 
be so, as though the accident of birth were always to determine racial 
priority. Natural advantages of other countries are ignored, and the 
only thing acknowledged is in a broad manner that the success of 
Britain’s competitors owes its first inception to British labour. Na- 
tional tradition is a stimulating and inspiriting force. It is the back- 
bone of a patriotic constitution and as a force alone will in cases of 
emergency move men to superhuman effort. But of what use is a 
national tradition in the form of a hazy notion of superiority, with 
no conception of what has been, of what now is, or of what will be 
the essential features in this scheme of superiority? Did we but rec- 
ognise the truth of the saying current in the sixteenth century : 


“Our fathers that had more wit and wisdom than we.” 


and act upon it, then there would be comparatively little need to talk 
of an emotional environment as a factor of industrial matters. If 
we, as workingmen, studied “our fathers” earnestly and with strenu- 
ous endeavour tried to grasp the lessons of their industrial lives, then, 
and then only, could we take a share in the pride of the achievements 
and glories of a bygone age. This pride, founded on knowledge and 
associated with the moving spirit of the age, would contrast very 
strangely with the present hysterical emotion based on ignorance, 
formed without judgment, and believed in with the most implicit faith 
by multitudes of the working classes. Industrial workers are, how- 
ever, not alone in this respect. A comparison of passing events will 
show that similar mistakes are repeated generation by generation, 
with most faithful accuracy and often painful results, by other classes 
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presumably acquainted with historical facts. National tradition, then, 
if it teach anything at all, should give us in addition to a just and 
proper pride, also a fit recognition of the non-infallibility of aver- 
age human judgment as represented in a collective nation. Given 
this true spirit of national pride, we could then hope and work for a 
continuance of national greatness. The efforts made for the main- 
tenance of this position would be founded on actual knowledge, and 
in progressing, valuable effort and energy would be conserved, not 
fruitlessly consumed in time-worn errors of judgment. This spirit, 
in full keeping with the progress of our own nation, would also be 
in sympathy with the advance of other nationalities; it would replace 
the present one of scornful, not to say hostile, indifference, with an 
eager desire to use all fair means as steps in the progress of national 
development. 

Passing from national to more local types of emotion, we find it 
exhibited in many forms and various degrees of intensity. In its 
better aspects it may be seen in collections heartily and generously 
supported for the relief of some unfortunate fellow worker; equally 
impulsive, but not always so commendable, in the form of a sudden 
cessation of work by large numbers of men cwing to some change in 
method of work, the introduction of a new tool, or possibly the appear- 
ance of a non-unionist amongst the ranks of the workers. Very in- 
significant changes often result in spontaneous outbursts of this kind; 
at other times the changes proposed have to be of a more drastic na- 
ture before resulting in an exhibition of this feeling. At any rate, it is 
certain that the depth or intensity of the emotion displayed on such 
occasions is not in any way proportionate to the change proposed, for 
usually the slighter the change, the greater the opposition it has to 
face. Emotional feelings are by their very nature extremely erratic, 
and in natures in which these feelings replace conviction it is difficult 
to estimate either their depth or intensity. Take, for instance, the 
case of an average manufacturing town possessing two prominent 
football teams, each of about equal merit, and examine the followers 
of these respective teams. Can it be said that they have thought out 
the merits or qualifications of either club and are therefore following 
and supporting a conviction? Hardly that—yet these very same sup- 
porters in thousands will follow and blindly swear by their own tin god 
to the exclusion of all reason or common sense. Saturday afternoons 
in any North-country manufacturing town of Britain fully demon- 
strate this assertion. It is the same, though possibly to a more tem- 
perate extent, with cricket—impulse, not choice, in most cases marks 
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out the path for the average individual to follow. Horse racing is 
perhaps a more typical illustration. In shop parlance, a man “backs 
his fancy” and let his knowledge of that particular horse be what it 
will, it is always on his fancy that his money is laid. The British 
workman is often accused of devoting more thought to sport than he 
does to actual work, and therefore these matters of cricket, football, 
and racing have been mentioned in order to show that on subjects 
on which he is so presumably thoughtful, it is still fancy or emotion 
which guides him. 

Emotionalism degenerated into a pet localism is shown in town 
rivalry. A healthy spirit of rivalry may be conducive to progress, but 
the rivalry which persecutes a fellow workman because he hails from 
another town is a mean contemptible thing. “Can any good thing 
come out of Nazareth’’ expresses well this feeling of town rivalry. 
Observe the contempt in which Birmingham workers are held in the 
North. Ask a Clyde or North-East Coast brass moulder what his 
fellows in Lirmingham chiefly produce, and he will in all probability 
reply “soldiers’ buttons.” On the other hand, these “button makers” 
have an idea that their confréres of the heathery land are in very fact 
northern barbarians. ‘This spirit, due entirely to accident of birth 
and environment, is greatly rounded off by travel and work in other 
towns. A man who has worked in three or four localities is—other 
things being equal—of a far more developed type than one who has 
never been beyond the conditions into which he was born. In all cases 
a sharp distinction must be drawn between just pride in either a town 
or a well thought out cause and a hysterical emotion founded on air 
bubbles. 

It naturally follows that the emotional balance of an industrial 
mind is determined by various simple and complex causes. We have 
seen the effect of inclination, whim or fancy in the case of recreations, 
and these factors are none the less powerful in the case of industry. 
Apart from these, daily occupations, especially when of routine char- 
acter, tend to fix the emotions in a narrow groove. Under such condi- 
tions, accompanied as they so often are by narrow home surroundings. 
the outlook and scope are limited and the narrowing effect is seen in 
violent opposition to change or advance. This limitation of outlook 
assures the individual that any advance must mean eventual scarcity 
of work and consequent misery to himself, and therefore acting 
according to his light he opposes that advance with all the blindness 
and obstinacy usually found when reason is absent. The policy of 
trades unionism may to some extent foster this view, but it receives 
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its chief development in actual suroundings and circumstances of the 
individuals themselves. 

Routine occupations combined with monotonous and never-chang- 
ing surroundings effectually develop and intensify pet localisms of the 
mind; mental effort becomes a weariness, perceptions are limited by 
environment, and emotional feeling settles all matters requiring the 
exercise of judgment or reason. 

Political opinions, if honestly formed as the result of study and 
thought, would have an exceedingly beneficial effect. Within certain 
limits these convictions would broaden the minds, given a wider out- 
look, and assist in the formation of a truer estimate of the actual 
conditions under which we live. In such a manner political opinions 
could be utilised and trained in a purely educational spirit. Contrast 
this educational force as it might be, with political conduct as it is 
actually practised. We have leaders, so-called, pandering to the 
emotions and flattering the tender susceptibilities of the multitude. 
Leaders in the true sense of the word they are not; they neither lead, " 
educate, train, nor direct, and they obtain recognition by a suitable 
handling of the plastic material of their constituency. It must be 
regretfully confessed that political as also trades-union leaders do not 
in any way rise to the height of their opportunities of directing opinion 
into legitimate channels of thought, and so training the workers to 
realise in themselves the best that their position can afford. At the 
same time, it must be admitted that a so-called leader can hardly, by 
the very nature of things, lead or guide; in most cases necessity com- 
pels him, if he wish to maintain office, to follow his flock—he simply 
voicing their demands. Hence leaders, instead of interesting their 
followers in vital matters and directing that interest to ever widening 
planes of thought, are compelled to play upon the excitement and at 
times the passions of their constituency. This exploitation of the 
excitable feelings is responsible for much backwardness, it hampers 
education, retards advance, and to a large extent prevents our taking 
a leading part in the evolution of industry. 

Times change, new facts are observed, scientific discoveries are 
brought within the reach of practical industry, and methods of work 
are revolutionised by the research and effort of advancing pioneers. 
To what end all this diligent and painful effort, unless it be combined 
with the accumulated experience of the past and result in the advance- 
ment of our industrial army as a whole? It is for them, if they have 
their own and the nation’s welfare at heart, to apply in all heartiness 
and sincerity the new facts of research and experience. According to 
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some sections of public opinion and of the daily press one would 
think that every advance made by another nation means a corre- 
sponding recession on the part of Britain. This is not necessarily 
the case; it denotes neither commercial decay nor yet growing in- 
feriority on the part of British workingmen, but it is simply a neces- 
sary factor in the evolution of that particular nation making the 
advance, and as such must be recognized as a factor of national de- 
velopment. An ideal spirit would admire progress wherever found 
and irrespective of nationality; therefore let us in all honesty give 
credit when due. Of what profit is it to call into the hysterical emotion 
so often exhibited on occasions when contracts leave British shores? 
What possible good can come by so lifting up our voices in a world- 
wide wail? Let us keep our wailing for the closet, and in public life 
we will be up and doing, nerving every fibre to maintain present and 
create new positions of industrial or commercial utility. But in this 
nerving for the tension of a keen fight, every effort put forth must 
be wholesome and sound, and given a fair field and no favour we can 
leave those efforts to that supreme test of all—the survival of the 
fittest. And should it be found that other nations are more fit than 
we, then let us, pocketing a lesson with the defeat, in all manliness 
give them the credit of well-won victory. 

But before such a spirit can be inculcated into the minds of our 
industrial workers, something almost approaching a revolution in 
the method of thought (or should I say, lack of method of thought) 
practised by them will be necessary. Crippling environment or cir- 
cumstances that tend to warp the judgment and narrow the outlook 
of multitudes of our workers must undergo renovation or removal. 
It is an easy matter to suggest reform, but to effect it is quite another 
story, and therefore no elaborate schemes are here outlined and the 
suggestions are from a purely utilitarian point of view. As outlined 
in a former article, a thorough-going education continued to a reason- 
able age is essential. This education, not necessarily technical, is to 
aim chiefly at the production of a sound child, one who in after in- 
dustrial life can apply his training in the resolution of cause and effect. 
It is to be hoped that the near future will see this or a similar system 
in operation for the children of the industrial classes of Britain. But 
there are many forces already existing, quite apart from evening 
classes or similar effort, which might be turned to beneficial account in 
the training of those beyond school age. The extent of emotionalism 
kas in a limited manner been indicated ; it pervades alike industry and 
recreation and the only antidote is a sharp return to actual matter of 
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fact. Let this return take place in matters of recreation alone and 
an improvement in public spirit will soon follow. Back to the facts 
of sport—discard professionalism and let class meet class on the 
levelling ground of cricket or foot-ball field. 

The pluck and endurance of British nationality were not built up 
by spending all available Saturdays in watching paid professionals 
kick the ball. Can one imagine a better tonic for a week of dreary toil 
than some keenly contested outdoor game? And what more invigorat- 
ing or better likely to assist in keeping that balance of mind for which 
we were once so famous ? 

Trades unions or political organisations offer wide scope for the 
development of an inteliigent interest in industrial or economical 
progress, national welfare and general topics of the day. Keep to 
solid facts, no matter what particular views may be taken, and instil 
into minds at present comparatively unoccupied a desire to be au 
courant with current industrial, political, and social topics, and emo- 
tion receives its death blow. Cultivate an interest in historical matters, 
especially industrial ones, and a just national pride will replace the 
present “Mafeking” sentiment that now passes as such. Let us in all 
things come down to current facts, endeavour to understand and 
grasp problems of our times, and such an understanding will keep us, 
while moving onward, firm on the bed-rock upon which alone true 
progress is based. 

In this endeavour to keep to facts we have, in the just-completed 
Victorian period alone, a wealth of opportunity and assistance in its 
invaluable literature. These prophets, teachers, and thinkers are 
available to any working man in Britain today, and on his own 
shoulders rests the responsibility as to whether he take the chance or 
no. Many opportunities are to hand, let him rouse himself and grasp 
those within reach and then others are bound to follow. The first 
effort must come from the worker himself, and it is for this effort that 
the progress of British industrialism is now waiting. Will that effort 
be forthcoming = 

Assuming that this effort be made, assuming that trades unions 
and other organizations take full advantage of their opportunities for 
education and that the various agencies at work create a body of in- 
dustrial workers famed, apart from skill of handicraft, for their com- 
mon-sense and balance—then in very truth the future holds for us in 
one respect at any rate a “thornless rose” and industrial progress and 
development are assured. But this thornless rose is based on assump- 
tions which may or may not be realised. 
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ELECTRIC APPLIANCES IN SHIP-BUILDING YARDS. 
By Sydney F. Walker. 


In a preceding paper, Mr. Walker discussed the general uses of electricity in ship-building 
yards and the driving of fixed tools and large apparatus. In this paper he takes up more 
particularly the smaller portable tools for operating on work in situ, the transporting 
machinery, and the generating plant.—Tue Epirors., 


hw the second opening for electricity in 

ship-building yards—the operation of 
small tools designed to per- 
form work upon the different 
parts of the ship in situ— 
there is a much wider scope 
than for driving the large 
machine tools in the work- 
shops, though the aggregate amount of 
power consumed by these tools is not so 
great. Mr. F. J. Rowan, of Glasgow, 
who has ‘given great attention to this 
part of the subject for a good many 
years, has produced some very ingenious 
and useful portable tools driven by elec- 
tricity, which have been in use on the 
Clyde and in other districts for some 
time and have done good work. His electric drilling apparatus and 
electric rivetting apparatus, which are shown in the illus- 
trations, were brought before the Institution of Mechanical 
Engineers in 1887, and were subject to a somewhat amusing 
criticism. Some of the speakers thought that it would be dangerous 
to employ electricity and magnetism in the manner proposed in the 
work upon the plates forming the side of a ship, as it would probably 
affect the working of the compasses when the ship took the sea. If 
the critics had known that to get a piece of steel to retain the magnet- 
ism which is put into it, for certain purposes, is one of the most diffi- 
cult problems the electrical engineer has to deal with, their minds 
would have been quite at rest. In a case like this, where the electrical 
apparatus is being constantly moved about, a few inches at a time, 
any magnetism that might have been created would be instantly wiped 
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out, even under the worst 
conditions. In Mr. Row- 
an’s apparatus, the electro- 
magnet is very ingen- 
iously made use of to hold 
the tool in its place 
against the work it is 
operating upon. As will 
be seen from the illustra- 
tions, the apparatus con- 
sists, both in driller and 
rivetter, of two distinct 
portions held together. An 
electromagnet, with its 
two poles free, holds the A porTABLE ELECTRIC DRILL, ROWAN TYLE, DRILL- 
tool against the plate or ING A PLATE SWUNG LOOSE. 

bar to be drilled, the work itself forming the armature of the electro- 
magnet, or, in modern parlance, completing the magnetic circuit, while 
the electric motor, which is held by the same framework which holds 
the electromagnet, turns the drill through the usual gearing. With the 
rivetting machine, there are two variations of this arrangement. - For 
rivetting, the tool not only requires to be held firmly on the work that is 
being done, but the work itself requires to be held together while the 
rivet is being made secure. For this purpose Mr. Rowan has again 
adopted very ingenious means, He provides two electromagnets, one in 
the same position as with the driller,on the side of the rivetting tool, the 
other on the opposite side, where a workman would be placed in hand 
rivetting to hold up against the hammer. The effect of the two elec- 
tromagnets with the plates between them is to hold the two plates or 
bars very closely together, and this position can be maintained until 
the rivet has cooled sufficiently not to alter in position after the plates 
are released. It is claimed that rivetting by percussion is quite as ef- 
fective as by pressure, as in hydraulic rivetting, provided that the 
plates or bars are held together in the position in which the rivetting 
has been performed until the whole has cooled. 

In the early form of rivetting apparatus, Mr. Rowan provided a 
strong spiral spring, which was wound up by the electric motor and 
which struck the blow, the winding up and release taking place in 
rapid succession, according to the number of blows required per min- 
ute. Machines are made on this plan slightly modified now, but Mr. 
Rowan prefers to use either compressed air or steam for the striking 
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TWO OF ROWAN 5S ELECTRIC DRILLING MACHINES AT WORK ON A SHIPS SIDE. 


mechanism, a cylinder and piston being arranged for the purpose as 
shown in the illustrations, and to use the electric current only for hold- 
ing the tool in its place. He is also enabled by this arrangement to 
work the rivetting tool at any angle, so as to take the head of the rivet 
under all conditions, and notwithstanding the inaccuracy of the holes 
punched. It will be seen what a very useful adjunct to the machine 
tools in ship-building are light portable tools of this description. 
Punching, as mentioned above, is often inaccurate ; holes often require 
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to be drilled in all sorts of 
positions where it is very 
difficult to get machines to 
work, and where hand 
labour would cost very 
high owing to the awk- 
ward position in which the 
man would be working. 
With this apparatus, holes 
can be drilled or rivetting, 
etc., can be performed in 
any position. The illustra- 
tions show the operations 
of drilling the inside of 
boiler flues and also the 
outside of ship plates. 
With the same apparatus, 
slightly modified, caulking 
is performed by a wheel, 
the wheel acting under 


pressure. ROWAN S PORTABLE ELECTRIC DRILL AT WORK 
INSIDE OF BOILER FLUE im Situ. 


somewhat similar 
tool, of the portable variety, is that shown in the illustration; it is for 
cleaning up castings by means of a travelling emery wheel. This 
apparatus can be held in any position where it is required to work 
upon iron or steel, in any part of the ship, and can also be used in the 
machine shops. As will be seen it is driven by an electric motor. 

Other portable tools, electricaily driven, are shown in the draw- 
ings. Notable is the electric deck-planing machine, arranged to be 
wheeled about on a hand truck, similar to those used for carrving sacks 
of corn, coal, etc. The motor and gearing are contained in an iron 
box, the cutting knives being underneath, driven by transmission 
at the side, from the electric motor pulley. On the handles are also 
fixed the starting resistance and switches, so that the workman using 
the tool has everything convenient ; he can stop or start the machine at 
will, and he just runs it over the deck surface as he might a sack of 
coals, but with less exertion and with greater care to see that he is 
planing all right. Another very useful class of portable tools of which 
there are many on the market are the portable drilling machines, of 
which specimens are shown in the illustrations. The arrangement is 
practically the same in all cases, with variations in matters of detail. 
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ROWAN’S PORTABLE ELECTRIC DRILL AS APPLIED TO WORKSHOP USE. 


An electric motor is mounted on some sort of barrow or trolley, with 
handles by which it can be run about. To the shaft of the motor is 
attached either a flexible or telescopic shaft, and this is connected to the 
drill, the latter being held in some form of vise which also holds the 
drill up to the work. 

The third portion of the useful work done by electricity in ship- 
building yards consists of the transporting and lifting apparatus. 
Cranes are in use all over ship-building yards, and they are now nearly 
all driven by electric motors, when once a power station has been in- 
stalled. In a large number of cases the old steam cranes have merely 
had their steam engines removed, and single electric motors substi- 
tuted ; but wherever new cranes have been put in, the flexibility of the 
electric motor, which was referred to above, has been taken advantage 
of and three motors provided, one for the hoisting and one for each 
motion of the crane itself. Electric cranes are usually now provided, 
sweeping the whole length of the building shed and the whole length 
of the machine shops as far as the presence of belts and shafting will 
allow, and as belts are done away with by the continued subdivision 
of the driving, the overhead crane, electrically driven, more and more 
reigns supreme. Foundries and other places of which there are many 
where ship-building operations are progress, where heavy weights 
have to be lifted and transported, also have overhead cranes, elec- 
trically driven. About the ship itself, while in progress, are many 
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smaller cranes, winches, and capstans, which are now being electrically 
driven as shown in the illustrations, all that is necessary being the re- 
moval of the steam engine and the fixing of the motor and gearing. 
Electric locomotives do not yet appear to have taken their place in 
ship-building yards in Britain, but doubtless they will follow. The 
arrangements necessary for taking current from overhead trolley wires 
will be inconvenient at first, and managers will naturally be chary of 
having naked wires with 500-volts pressure alive about the works; 
but as the men become accustomed to the presence of electrical appar- 
atus, and learn to respect high pressures, it will be possible to use many 
apparatus that are now impracticable. The development of the elec- 


PORTABLE ELECTRIC DRILL WITH FLEXIBLE SHAFT. 
Greenwood & Batley, Leeds. 
trical accumulator also will enable electric locomotives to be employed 
without these dangers. 

There are several other apparatus in which electricity is employed 
in ship-building yards. Pumps for the dry-dock, which is a part of 
the modern ship-building yard, are driven by electric motors, and also 
pumps for the boilers and for various other purposes. The lighting 
plant in: most modern ship-building works is also electrical, arc 
lights being freely used about the yards, with incandescent lamps 
in positions where arc lamps are impracticable; and it is a striking 
illustration of the development of the use of power distribution 
by electricity, that instead of driving the lighting generators by sep- 
arate engines, they are in many cases driven by electric motors 
from the main electric-power service. Practically, what is done 
is this :—motor-generators are put down, taking their current from 
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A PORTABLE ELECTRIC DRILL WITH UNIVERSAL-COUPLED SHAFT. 


Mavor & Coulson, Mile End, Glasgow. 


the supply service, at the pressure and in the form ruling, and de- 
livering it to the lighting circuits in the form required for them. 
This is again a striking illustration of the flexibility of electric- 


ity. At present, if an electrical engineer is given an electrical 
plant in any form and he is also given what other plant he asks for, 
he can produce current in any form that may be required, in any place, 
within very wide limits. 

But perhaps the most striking feature of the advance by which 
electricity is pushing its way into every branch of engineering is the 
fact that it is actually employed as part of the plant in connection with 
compressed air, and with water-worked apparatus. Where an electric 
power service exists, it is frequently employed to drive the air-com- 
pressing pliant supplying tools and other apparatus using compressed 
air. And in one case at least it is employed to pump water for a hy- 
drostatic tool, as shown in the illustration of the hydrostatic press 
made by the Niles Tool Co. The hydrostatic press is an apparatus 
employed to force wheels and similar pieces of apparatus upon the 
shafts or axles on which they are to run. In ship-building it is em- 
ployed to force the crank onto its shaft, in those cases in which the 
crank shaft is not made from one forging. The crank portion is 
placed in a rest, a holder provided for it where it is held firmly, and 
the shaft is forced into the aperture made for it in the end of the 
crank, by means of a ram worked by a piston with water pressure be- 
hind it. The water pressure is produced by means of a pump carried 
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A PORTABLE ELECTRIC DRILL WITH FLEXIBLE SHAFT; TWO-PHASE MOTOR. 


on the tool frame itself, the pump forcing the water, when required, 
from a tank below into the ram behind the piston. 
the pump is driven by an electric motor. 


pumps for the hydraulic service should not be driven by electric mo- 


In the tool shown, 
There is no reason why the 


tors. It will be economical and convenient, and it will lead the way to 


the further change—the performance of all the work by electricity. 

Another portion of the work of a ship-building yard, as well as of 
other industries that will in my opinion be done in future vears by 
electricity, is the heating of the different portions of the ship—the 
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PORTABLE ELECTRIC RIVETTER AT WORK IN A CONTINENTAL SHIP-YARD, 
Kodolitsch system. By courtesy of Mr, F. S. Dudgeon. 


plates, bars, etc., which have to be heated before they can be bent to 
the required forms. The method at present employed is clumsy com- 
pared with electric methods, and though it will probably be thought by 
practical ship-builders the dream of a visionary, I have seen so many 
dreams come true during the last twenty-eight years that I have been 
engaged in electrical work, so many of the prophecies for which I have 
been roundly laughed at have become accomplished facts (and in many 
cases, in the hands of the very men who laughed,) that I have no hesi- 
tation in again venturing into the dangerous field of prophesy. 

I believe also that the problem of protecting ship’s bottoms from 
the action of sea-water will be solved, more effectually than it is now, 
by depositing the protecting metal upon the iron by electricity. There 
are, as in other cases, difficulties to be overcome in this matter apart 
from the practical difficulty involved in arranging the enormous de- 
positing bath required for the purpose. Deposited metal is porous, 
unless hammered afterward; but this will be overcome as so many 
other difficulties have been during the past twenty-five years. 

I believe that I cannot finish this article better than by describing 
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WINCH DRIVEN BY WESTINGHOUSE THREE-PHASE ELECTRIC MOTOR, PALMER'S SHIP- 
BUILDING YARDS, JARROW-ON-TYNE, 


an installation of electric power that has been recently put in at the 
historic works of Messrs. Palmer, at Jarrow-on-Tyne. Messrs. 
Clarke, Chapman and Company and the British Westinghouse Com- 
pany have carried out the installation together at the works of the 
Palmers Ship-building Company, the Westinghouse Company pro- 
viding the larger motors, the switchboard, and some accessories, and 
Messrs. Clarke Chapman doing the work and supplying the remainder 
of the apparatus. 

The installation is virtually a power station, as large as many cen- 
tral stations in large towns. The whole is carried out by means of 
three-phase alternating currents. Two Westinghouse three-phase 
generators, of 750 kilowatts output, are directly coupled to triple-ex- 
pansion open-type marine engines of 1,000 horse power, the speed be- 
ing 160 revolutions per minute, the electrical pressure 440 volts, the 
boiler pressure 150 pounds per square inch. Engines and dynamos 
are connected together by flexible couplings, and have flywheels 11 
feet in diameter between them, the flywheels being carried by a separ- 
ate set of bearings. The alternators are of the rotating-armature 
type, the field magnets consisting of twenty-two laminated pole pieces, 
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PORTABLE ELECTRIC PUMP FOR USE ON BOARD SHIP, DURING CONSTRUCTION. 
The apparatus consists of a small enclosed motor direct connected to a centrifugal pump, 
and may be slung into position as needed. Clarke, Chapman & Co., Gateshead-on-Tyne. 
cast into a containing ring in the usual manner. Two continuous-cur- 
rent machines, driven by Westinghouse compound engines, provide 
the exciting current for the alternators. The exciter generators are 
of the same construction as the alternators, having six poles instead of 
twenty-two, and being arranged with commutators, and for continuous 
current instead of for alternating. A separate power house is pro- 
vided, with the boiler portion divided from the engine and dynamo 
portion, as is now usual. One hundred and four motors are fixed, 
all of the three-phase induction type, in which the motion of the rotor 
is obtained by the revolution of the magnetic field round the outer con- 
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WESTINGHOUSE STEAM-DRIVEN EXCITING SET, PALMER'S SHIP-YARDS, 
JARROW-ON-TYNE, 


taining ring. The motors are of the usual Westinghouse type, the 


smaller one, those of 20 horse power and below, being made by Messrs. 
Clarke Chapman & Co. on Tesla’s patents, under license from the 
Westinghouse Company. The aggregate power of the one hundred 
and four motors is 1,750 horse power, and they are used to drive lines 
of shafting, large machine tools of various forms, cranes, winches, 
fans, pumps, and, in fact, to do all or very nearly all the work of the 
vard and shops that was previously done by steam conveyed to all 
parts of the works. Power is distributed to the motors by a system 
of three-cored cables, the individual cables being insulated by vulcan- 
ised rubber, braided over all and covered with lead. The major 
portion of the cables is laid underground, but a portion is carried over- 
head, and in that the lead covering is omitted, the completed cable be- 
ing covered with marline. A five-panel marble switchboard is fixed in 
the power house, two panels for the generators, which can be run in 


SOWANS PATENT 


EMERY MACHINE WITH TRAVELING WHEEL FOR DRESSING LARGE STEEL CASTINGS. 
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WESTINGHOUSE THREE-PHASE MOTORS OPERATING DRY-DOCK PUMPS, PALMER’S 
SHIP-BUILDING YARDS. 


The pumps are below, and are belt-driven from the motors. 


parallel or independently, two for the main cables, and one for the ex- 
citer circuits. From the main switchboard two main circuits are 
taken, each consisting of three cables, each of 0.33 square inch section. 
One main cable is taken to a main distributing switchboard in the 
machine shops, from which five branch feeder cables, of the same pat- 
tern as the main cables, are taken to branch distributing boards, and 
from these further cables on the same pattern are taken to the neigh- 
bourhood of the motors, where the starting arrangements are located. 
The other main cable is carried to a main distributing board in one of 
the sheds, from which eleven branch distributing cables are carried 
to as many branch boards, from which again branch cables run to the 
motors. 

The starting arrangements are rather unique, and in my opinion 
calculated to get rid of some of the troublesome features attendant 
upon slip rings and switches for starting in dusty places. The sup- 
ply current is led to a transformer box, upon the face of which is what 
Americans call a throw-over switch (Englishmen call it a two-way 
switch), arranged to handle the three-phase current. When in one 
position, a transformer is in circuit with the motor, which reduces the 
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ELECTRIC MOTORS OPERATING PUMPING PLANT FOR DRY-DOCK. 
Newport News Ship-Building & Dry-Dock Company, Newport News, Va. 


150-TON ELECTRIC REVOLVING CRANE, NEWPORT NEWS SHIP-BUILDING & DRY-DOCK 
COMPANY. 
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WESTINGHOUSE THREE-PHASE MOTORS DIRECT-COUPLED TO CENTRIFUGAL PUMPS, 

PALMER S SHIP-YARDS. 

pressure so that the starting current in the retor is not excessive, and 

when in the other position the supply service is directly connected to 

the motor. The connections are made from the supply service to the 

autostarter, as it is called, and from the autostarter to the motor. To 

start, the workman has only to throw his switch over, and as soon as 

the motor has got up speed, to throw it back. 

The arrangements at the switchboard are very complete. Each 
distributing board has a main entry switch and fuses, as well as the 
branch switches and amperemeters in all circuits. No break or joint 
is made in any cable. The periodicity is 30 cycles, and the motors 
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ELECTRIC DRIVEN WINCH, PALMER’S SHIP-BUILDING CO., JARROW-ON-TYNE. 


Westinghouse three-phase motor direct-coupled. The winch is installed where needed and 
used in lifting portions of the work under construction. 


range from 5 horse power up to 50 horse power. In this installation 
the lighting service is worked by a dynamo driven by a motor taking 
current from the power service. 

It may be interesting to compare this installation with one recently 
put in at the navy yard in New York. In this installation, the plant, 
which was also put up by the Westinghouse Company, though in this 
case of America, is of 1,200-kilowatts capacity, and consists of three 
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two-phase alternators each of 400-kilowatts output, driven by cross- 
compound vertical condensing engines, running at 136 revolutions per 
minute. The boiler pressure is 160 pounds per square inch. The 
generators deliver two-phase currents at 220 volts and 25 cycles. The 
distributing cables are rubber and lead covered. The motors are all 
two-phase induction, and range from 200 horse power down to 5 horse 
power. In addition to one motor of 200 horse power which drives an 
air compressor, there are two of 100 horse power each. The cranes 
are fitted with direct-current motors, and to supply this, rotary con- 
verters are used, two of 75 kilowatts being installed. It will be seen 
that there are two differences between the English installation and the 
American, though in nearly every other feature they are exactly alike. 
In New York, motors up to 200 horse power are installed, while in Jar- 
row there is none above 50 horse power, and while in Jarrow the pres- 
sure of the service is 440 volts, that in New York is only 220 volts. 
There is the other difference, in New York the current is two-phase, 
while in Jarrow it is three-phase, but this is hardly a difference; it is 
merely a matter of taste, or one of those differences which run through 
all engineering. The other two differences, though, mark the trend of 
thought on the two sides of the Atlantic. American engineers are al- 
lowed to go faster in the matter of the quantity of power to be entrust- 
ed to an individual motor in work of this kind; but while American 
practice has been in so many cases to use high pressures, where Eng- 
lish feeling his been against high pressures, it is very significant, that 
while in Britain we are prepared to go to higher pressures, on the 
American side, both in marine work and in mining work, the ten- 
dency is to lower the pressure. 
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THE RAILWAY REORGANISATION OF THE 
TRANSVAAL. 


By A, Cooper Key. 


With the return of peace and the restoration of order in the Transvaal, the reorganisation 
of the railway system and the regulation of traffic upon sound business principles become 
questions of the highest importance. Mr. Cooper-Key writes of his own intimate knowledge 
of past conditions upon the railways of South Africa and his judgment as to the policy to 
be pursued in the future is sure to attract interested attention.—Tue Eprrors. 


HE railway system of the 
Transvaal consists of 
the lines of the Nether- 

lands South African Rail- 

way Company and the 

Pretoria-Pietersburg 

Railway Company. 

In addition to these 

is the Selati Railway 

(Komati Poort to 

Leysdorp) of which 

about 70 miles have 

been completed, but 

upon which no traf- 

fic has been carried. 

kor all practical purposes, the Transvaal system may be taken as com- 

prising simply the lines of the two administrations named above, at 
one time operating 717% and 178 miles respectively. 

A very important feature in connection with the South African 
Railway system is the policy to be pursued with regard to these two 
railways, and especially the Netherlands Railways. No need here to tell 
the history of that company, of its extortionate freight rates and pas- 
senger charges, how it fleeced the mining industry, how it increased 
the cost of all supplies. The administration of the Netherlands Rail- 
way as it existed in the past must be entirely changed. As a temporary 
measure the lines have been taken over by the Imperial military au- 
thorities. But what in the future when the country has settled down 
to civil administration ? 


A typical South African Kopje. 
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THREE EXAMPLES OF THE DESTRUCTION OF BRIDGES BY DYNAMITE, 


The uppermost and lowermost are over tributaries of the Waschbank, the upper one showing 
the method of repair adopted by the military engineers, The middle one is at Nelthorpe. 


By courtesy of De Ingenieur. 
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KAFFIRS BOOKING AT PRETORIA. 


For years before the war, the government of the late South African 
Republic had been urged, not only by the leaders of the mining in- 
dustry, but by the more enlightened and patriotic section of the Raad, 
to expropriate the Netherlands Company. But as this was a step in 
progress and reform, the real rulers at Pretoria refused to carry out 
the scheme. It is true the matter of expropriation was frequently 
discussed, but still the monopoly remained. The purchase of the rail- 
way would have brought the country a large revenue and would have 
relieved the mining industry of what was undoubtedly its greatest bur- 
den. But like the dynamite monopoly, the railway was ‘“‘a corner stone 
of the country’s independence” in Mr. Kriiger’s estimation. The whole 
fabric of independence has collapsed, the corner stone is among the 
ruins. One word to indicate how outrageous were the company’s 
charges, and how severely this affected the mines. The Industrial 
Commission which sat in 1897 advocated a gross reduction in rates 
amounting to £500,000 yearly. Undoubtedly this commission handled 
the company very tenderly. When, however, its report was considered 
by a Raad committee, all its recommendations were whittled down to 
such an extent as to be practically of no avail, and this latter body was 
of opinion a reduction of £200,000 would meet the just demand 
of the mines! 

The Concessions Commission at Pretoria has been investigating the 
case of the Netherlands Railway. How hopelessly the company has 
compromised its position by the doings of its officers during the war 
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A SOUTH-AFRICAN RAILWAY CUTTING, 

At Vygeboompoort, Pretoria-Pietersburg Line. 
has been admitted by one of the principal administrators. Will the 
British government expropriate the concern? A policy of acquisition 
will no doubt prove the soundest. 

In South Africa government ownership of railways has been con- 
sidered far preferable to private proprietory. Of course, the Nether- 
lands administration has been the chief cause of the unpopularity of the 
latter system. Whether railway companies run equitably and on Brit- 
ish lines would be satisfactory from a public standpoint is another mat- 
ter. Even that seems questionable. It is virtually impracticable to 
have any competitive system of railways in the two new colonies. And 
without competition, would it be going too far to say that private con- 
trol could never be altogether efficient and satisfactory? Why not fol- 


NEW CARRIAGES AT PRETORIA STATION, READY FOR TRIAL TO PIENAAR’S RIVER, 
APRIL 27, 1899. 
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‘ow the precedent of Cape Colony and Natal, in which colonies practi- 
cally the whole of the railways are owned and worked by the govern- 
ment, to great and manifest advantage, both to the individual and the 
State? 

Though in the present unsettled state of affairs one would hesitate 
to lay too much stress upon incidents, there appears to be some indi- 
cation of a desire to fight the Netherlands Company on its own ground. 
Arrangements have been made to join the terminus of the railway sys- 
tem of the Orange River Colony at the River Vaal with an entirely 
independent line to Johannesburg, through the important though but 
little exploited coal field lying to the south-east of Krugersdorp. In- 
deed, the construction of the thirty-four miles of direct railway was 
one of the earliest works taken in hand after the British occupation 
of the Transvaal. This new line will supersede that of the Netherlands 
Company, which goes via Elandsfontein, forming there a junction with 
the lines to Pretoria and to the eastern extremity of the Rand. By this 
route the distance from the Vaal River to Johannesburg is no less than 
51 miles. Upon the latter line was for- 
merly conveyed the whole of the passen- 
ger and goods traffic from the Orange 


Free State and the Cape Colony to Trans- 
vaal stations. 


By the completion of this line 
two distinct routes will be 
open from the Vaal to the 
Rand. For the western 
part of the Rand and Jo- 
hannesburg, the new line 
will be the most direct, 
but for Pretoria and the 
East Rand the old line 
probably has a slight ad- 
vantage in point of mile- 
age, though this is set off 
by severe curves and gra- 
dients. The great bulk of 
traffic is of the “through” 


description, and the use- 

lines DETAIL OF THE FIRST ATTEMPT AT DESTRUCTION 
fulness of these two line OF THE BRIDGE OVER THE WASCHBANK, 
(the old and the new) SHOWING DAMAGE DONE BY DYNAMITE. 


will be limited by the ca- By courtesy of De Ingenicur. 
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PLATE-LAYER'S COTTAGE, HAMAN’S KRAAL, PRETORIA-PIETERSBURG RAILWAY. 


pacity of the single line of railway through the Orange River Colony. 
There are, it is true, extensive coal mines at the Vaal River, the pro- 
duce of which forms a heavy traffic. Hitherto this has all been carried 
southwards, chiefly for locomotive use on the Orange Free State and 
Cape Government Railways. Excessive rates have prevented these 
mines supplying the Rand, but even with reduced freight charges it is 
difficult to see how they could compete with such mines as the Clydes- 
dale, the Great Eastern, and the Cassel at Springs in the East Rand 
district so much nearer the gold mines, and with the partly developed 
Sypherfontein mine, which the new railway passes, the nearest coal 
mine to Johannesburg and to the mines lying west thereof. 

The old line could be used for the mineral traffic some expect from 
the Vaal River coal mines, and for traffic to Pretoria, leaving the new 
and direct line available for passenger traffic and through supplies to 
Johannesburg and the Western Rand. 

With regard to the traffic from the South, there is no doubt the 
Netherlands Railway could be fought. More correctly speaking, there 
is little fighting to be done; the new line has assured the victory. There 
are, however, other matters to be considered. For instance, there is the 
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BRIDGE OVER THE WASCHBANK RIVER, AFTER FIRST AND FINAL ATTEMPTS TO 
DESTROY IT WITH DYNAMITE. 
The second effort was after the retreat of the Boers behind the Biggarsberg Range. Repro- 
duced by courtesy of De Ingenieur, of The Hague. 


question of the traffic and the line to Delagoa Bay—Lourengo Marques 
—the nearest port to Johannesburg. The Portuguese port is only 
about 395 miles from Johannesburg, while the next nearest port is 
Durban, 483 miles, and the nearest colonial port, Port Elizabeth, 715 
miles away. Although the facilities for handling cargo at Lourengo 
Marques are practically nil, large quantities of mining material and 
other supplies have in recent years come into the Transvaal by this 
route. Indeed, the traffic has been fostered by the Netherlands Com- 
pany charging preferential rates to the detriment of the Cape and Natal 
routes. In large measure this has been justified, as the company had 
a haul of about 340 miles, compared with about 170 for traffic ex-Natal 
Government Railways, and only about 50 for that coming off the 
Cape and Orange Free State systems. 

Given adequate facilities for discharge of cargo at Delagoa Bay, 
(or rather Lourengo Marques, ) there is no reason why this port should 
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HAULING THE BOILER OF A I9Q-TON LOCOMOTIVE. 
By courtesy of De Ingenieur, of The Hague. 


not increase the hold it had upon the trade of the Transvaal. This 
opinion will be anything but palatable to those interested in the Natal 
and Colonial ports. And besides the advantage of geographical posi- 
tion—always an important factor in matters of this kind—regard must 
be had to political considerations. These two will in all probability 
prevent diversion of traffic—almost wholly ‘“goods”—from Lourengo 
Marques to other ports. 

It will be seen that the Pretoria-Delagoa Bay line is an important 
ene. It would be in the last degree unsatisfactory to have it in hands 
foreign to the administration of other lines in the new colony. An 
alternative would be the construction of a new line from the Rand to 
Delagoa Bay, at at least an extension of the East Rand line from 
Springs towards Middelburg and so on to the seaboard. But this 
would mean the practical “paralleling’’ of the line from Middelburg 
to Delagoa Bay for a distance of from 150 to 200 miles. 

Sentiment of course says “Never mind the foreign port, give all the 
trade of the new colonies to the British ports—Cape Town, Port Eliz- 
abeth, East London, and Durban.” Put aside the question of the jus- 
tice of this idea. Even if we allow its soundness, the acquisition of the 
Netherlands Railway appears advisable, if only to secure the 160 miles 
of track from Elsburg (a few miles south of Johannesburg) to the 
Natal frontier. To permit the Netherlands Company, as such, to re- 
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main would simply be sowing the seeds of endless complications. Nat- 
urally the company would not be content “to earn an honest penny’’— 
we know enough of its past to be quite certain on that point. Where 
it could charge extortionately the opportunity would be seized. In the 
instance just mentioned, it would be unfair in the last degree for Natal 
traffic to be at the mercy of a company while the Cape Colonial ports 
were favoured with a State-owned route throughout. In such a case 
what would happen? The railway charges from the Cape Ports 
to the Transvaal and those from Port Natal to Johannesburg would 
be similar. The company if allowed to remain would grab the lion’s 
share of the rate via Durban, leaving the Natal government lines with 
a modicum of profit. With that “half loaf’ would they have to be con- 


DESTROYED BRIDGE OVER THE TUGELA RIVER AT COLENSO. 
By courtesy of De Ingenieur. 


tent. Again, to leave the “reef-line’—the line along the mines from 
Boksburg to Krugersdorp—in the hands of a private concern of the 
type of the Netherlands Company would be a policy leading to endless 
friction. An entirely new line paralleling the old one would not al- 
together circumvent the difficulty. 

It may be argued, has in fact been argued in certain quarters, that 
the actions of the railway officials during the war, and more especially 
the acts of destruction of railway bridges and plant in Natal and else- 
where, make the discussion of the question of expropriation a work 
of supererogation. Instead of “buying out”—‘expropriation”—it is a 
matter of “seizure.” Admittedly there is a great deal to be said in sup- 
port of this view of somewhat drastic procedure. But would it be con- 
sonant with British ideas of justice and fair-play? For the members 
of the Hollander gang which blew up bridges in Cape Colony and 
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Natal in the rear of the retreating Federal forces no punishment is too 
severe. And such punishment must be meted out. But the punishment 
for their misdoings cannot be extended to innocent European share- 
holders and bondholders. 

No just or valid objection could be made against the buying up of 
the Netherlands South African system at bed-rock prices. Whatever 
share the late government had in the railway must be reckoned spoil 
of war, and for such no payment would of course be made. Then 
again should be further deducted the value of the holdings of officials 
and others (chiefly Hollanders) who broke their neutrality. 

Excluding the shares held by the government of the South African 
Republic, it may be stated that reckoning the outside shares as being 
paid off at par and the debentures at a premium of 10o—the bonds bear 
4 per cent. interest at the rates of 4.8 per cent. and 5 per cent. on differ- 
ent issues—the acquisition of the lines, rolling stock, plant, etc., could 
be effected for about £7,500,000. This works out at rather over £10,- 
000 a mile including equipment—not an extravagant figure. It can- 
not be reasonably urged that the British government should take cog- 
nizance of, much less adhere to, the clauses in the original contract be- 
tween the government of the late South African Republic and the rail- 
way company relating to expropriation. /nter alia, this provided 
that the shareholders should receive twenty times the average dividend 
of the three preceding years. As the company earned 13% per cent. on 
its capital in 1896, 1234 per cent. in 1897, and 11% per cent. in 1898, 
this form of valuation is entirely out of the question. The British 
government always deals fairly, can it be expected to deal tenderly 
with the proprietors of an organisation which has greatly assisted the 
Republican forces against her, though it was a Dutch concern with 
its head offices at Amsterdam? 

During the last three normal years the Netherlands Railway made 
profits approaching £1,400,000 annually. If backed by Imperial guar- 
antee there should not he the least difficulty, even in these days of dear 
money, in raising a railway loan of say £8,000,000 bearing interest at 
4 per cent. For the service of this loan the sum of £320,000 would be 
required each year. A satisfactory sinking fund would be provided by 
setting aside £250,000 annually for debenture redemption. There 
would be still a large margin between these two items and the profit 
figures of the past. Rates and fees could be reduced by quite 50 per 
cent. with proper and up-to-date management. Moreover, even on that 
hasis of reduction substantial sums could be provided for betterment 
cf lines and stations and renewals of engine and coaching stock. 


THE NUMERICAL RECORDING OF SHIPPING 
AND MANUFACTURING ORDERS. 


By Kenneth Falconer. 
THE CARD INDEX SYSTEM IN SHOP ADMINISTRATION. 


The filing of letters, orders, and other commercial documents is a matter which should 
interest not only the office management, but also the works manager, especially with the 
introduction of modern methods of workshop accounting and cost-keeping in which each 
piece of work is made the subject of a separate record as it passes through the works. Mr. 
Falconer describes a system which has been found to possess many advantages in practice, 
and which should meet with the interested attention of managers and workshop accountants 
very generally.—--THe Epitors. 


djovvoono0scnenvedcoooooomNjg) NY system for handling and recording shipping 
S and manufacturing* orders, in addition to such 
requirements as are necessitated by special cir- 
cumstances, should accomplish the following 
general objects: 

The plan adopted should guard against the 
possible loss of an order after receipt at the 
order desk, or any unnecessary delay in trans- 
mission to the department interested; against 
the likelihood of neglect or oversight by the 
shipping department in the case of a shipping order, or by the fac- 
tory office in the case of a manufacturing order; and against the risk 
of goods being manufactured and received from shops without advice 
as to what shipping order they are meant to fill, and so put into 
stock instead of promptly shipped. It should eliminate entirely the 
possibility of goods manufactured to fill a certain shipping order 
being shipped or delivered without proper charge therefore being 
made. In addition the system should enable those interested to refer 
without delay to the original authority, signed by the customer, upon 
which any shipping or manufacturing order has been issued, and to 
ascertain what portion, if any, of the goods called for has been 
manufactured or shipped and what balance remains uncompleted. 

Completed orders should be filed in such way as to be readily ob- 
tainable, whether asked for by the name of the article manufactured 


* Shipping orders—written instructions from the order to the shipping department to 
ship or deliver certain goods to a named party. Manufacturing Orders—written instruc- 
tions from the order department to the factory office to have certain articles manufac- 
tured, or specified work done. 
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or of the customer for whom they were made, and to minimize the 
chances of being replaced in a wrong position after being referred 
to. Their arrangement should be such that all orders, whether the 
original received from customer or the shipping or manufacturing 
order issued from the order department, shall always be found in the 
same relative position one to another, and that comparisons with the 
previous manufacture or sale of similar goods, as regards cost, selling 
price, and profit, may be easily made, and any abnormal difference 
promptly seen and looked into. 

Finally, these risks must be guarded against, and requirements 
met with the least possible expenditure of time and labor consistent 
with the results looked for, and the work so distributed that prac- 
tically all the clerical part shall be done in the office. 

To obtain these ends with a minimum of error and a maximum 
of efficiency, the numerical system of handling and filing may be 
used to the greatest advantage. It provides for each point and safe- 
guard equally as well as the alphabetical, and at a less expenditure of 
time, while for convenience in filing and referring to orders and 
papers, a comparison is very strongly in its favor. For example; one 
knows instinctively the correct relative numerical positions of three 
cards numbered 25, 26 and 27—where to file them or to look for them, 
as the case may be. If instead of numbers the name is to determine 
their relative positions, and they are headed respectively :—The Rob- 
inson Tool Co., Thos. Robinson & Co., and T. J. Robinson—their 
correct alphabetical arrangement is not so easily and readily deter- 
mined. In other words, when the numerical system of filing is in use 
the factor which decides the position of any card or paper (i. e., the 
number) always indicates exactly such position. With the alpha- 
Letical system, the determining factor (the name) only approx- 
imately indicates the correct position, and even this may be largely 
affected by peculiarities of spelling indulged in by the writer of the 
name. Supposing the name unfamiliar and the sound the only guide; 
papers referring to Chas. Magee might be written and filed or looked 
for under McGee, Macgee, or Magee. If, however, Chas. Magee is 
represented by, say, number 126, there is little likelihood of any paper 
bearing such number being placed in a wrong position. The numer- 
ical system once adopted, numbers become as familiar as names, and 
are quite as easily remembered. 

The base of the system here described is a conversion of names 
into their corresponding numbers at the order desk, and thereafter 
their arrangement and classification according to such numbers. 
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To accomplish this, the order clerk is provided with a number 
register and a card index. The former is a book of size to accom- 
modate the quantity of names likely to be given a number; the latter 
is a card index, with alphabetical guides, large enough to receive 
a card for each name entered in the register. Perforated cards with 
a locked rod should be used. When a number is allotted to any name, 
a card is made out bearing that number and giving the full name 
and address of the person or firm to whom it has been allotted, which 
has previously been entered in the number register. This card, which 
is placed in its alphabetical position in the index, should also bear any 
special instructions regarding shipments or invoices for such cus- 
tomer. To provide for orders from customers who may probably not 
give more than the one order, the first twenty-six numbers, one for 
each letter of the alphabet, are reserved for sundries. Should it be 
found advisable later to allot a number for the name of any cus- 
tomer whose previous orders have been filed under any one of these 
“sundries” numbers, such past orders may be renumbered, or the 
card issued may bear a memorandum, “Before this date see Sundries 
No.———_..” 

The value of this card index may be greatly increased by careful 
cross-indexing—i. e., where orders from the same concern are signed 
by different persons by placing in it a card for each name so used, 
bearing, of course, the number of the firm or company for which they 
sign, and which is looked to for payment. After a very short time, 
except to issue a new number, this book and index will be hardly re- 
ferred to more frequently than the directory is used to ascertain a 
customer’s initials or address, where the alphabetical system is in 
use, 

To operate the system properly and thoroughly, in addition to the 
above book and index, the following cabinets are required, as well 
as the necessary forms and cards: 

A filing cabinet, indexed numerically from one up to whatever 
number a careful estimate shows is likely to be required. This cab- 
inet receives the original authority upon which each shipping order 
is based, and retains it until the entire order has been filled. 

A number of box: files indexed in the same way, to which letters, 
telegrams, etcetera, are transferred from the filing“cabinet on com- 
pletion of the order. 

A card-index cabinet large enough to contain a card for each 
manufacturing order issued during a year, and in addition one reserve 
drawer for cards representing orders in process of manufacture. 
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Lastly, a vertical filing cabinet large enough to contain a shipping 
slip for each part or complete shipment made during a year, and in 
other drawers the cost sheets bearing a detailed statement of the cost 
of each manufacturing order issued during the same period—these, 
of course, all with the necessary guide and index cards and folders. 

The outlay involved may make the expense of the plan seem great, 
but it must be remembered that these cabinets represent a first ex- 
pense only, not an annual one. Cardboard transfer cases of the same 
size as the various drawers, are obtainable at a nominal cost, and each 
year’s records are transferred to such transfer cases, the cabinets 
being used for the current year’s work only. 

The filing cabinet for the letters, etc., upon which shipping orders 
are based is kept in most convenient reach of the order clerk and also 
of the invoice clerk. To obtain the best results, a shipping order must 
not be issued under any circumstances without a written authority 
for such order being filed in this cabinet. In cases where mail matter 
may contain nothing requiring the attention of any but the order de- 
partment, it is handed at once to the order clerk after being initialed 
by the proper authority. If, however, it requires the at- 
tention of any other official or department, an extract of 
the part containing an order is made by the stenographer, 
and a shipping-order number obtained from the order desk 
and noted on both the letter and the extract. Letters and post 
cards advising the return of goods are treated in the same way. For 
orders received from travelers, either of two plans may be adopted :— 
the traveler may send in his orders on a regular shipping-order form, 
in duplicate, and the copy may be filed in the cabinet; or the order 
may be received by the house on an ordinary traveler’s order form or 
sheet, which after being re-written on a regular shipping order is 
filed in the cabinet. The latter plan, while giving some additional 
work in the office, leaves the traveler more freedom to write full 
particulars regarding his orders than is permitted if he has to make 
them out on a set form. Orders given in person or received over the 
telephone should be written out on a memorandum form before the 
shipping order is made out, and where possible the purchaser should 
sign the memorandum. In any event, it should contain full partic- 
ulars as to by whom it was given and received, and any promised or 
understood date of shipment. 

On receipt of orders, whether telegraphic, mail, or memorandum, 
the order clerk first marks prominently on each the file number of the 
person or firm the order is for. These numbers he can obtain by re- 
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ferring to the card index above spoken of, though he will very soon do 
most, if not all, from memory. (Any one who doubts this statement 
should ask the time clerk of any large factory if he finds difficulty 
remembering the numbers representing the names of employees). As 
soon as the file number is marked, a shipping order is made out and 
entered in the shipping-order register, being given the first blank 
number, which preceded by the letter “S,” (shipping), is/also marked 
on the letter, telegram, or memorandum, as the case may be. Such 
orders as may require it are then acknowledged by a printed post card, 
which also requests that any inquiry regarding the goods ordered 
should refer to the following numbers F S 

In these spaces is filled in the file number representing the custom- 
er’s name, and also the shipping number given that particular order. 

The letters and memorandums are then filed in the order clerk’s cab- 
inet under the index sheet bearing their respective numbers. It will 
be seen that should a customer make inquiry regarding any order, 
this inquiry will bear on its face information as to the exact loca- 
tion of the original of the order referred to. 

Each day the shipping clerk returns to the order clerk the ship- 
ping orders on which he has made a part or complete shipment. 
These shipments are priced by the order clerk, who issues a new ship- 
ping order bearing the same number and date for such items as have 
not been sent forward, prefixing “B. S.” (back shipping) to the order 
number. Such items as have been shipped are then billed to the cus- 
tomer in the usual way, each entry being numbered consecutively. 
This number is noted both on the invoice and on the letter or other 
written instructions upon the authority of which the shipping order 
was first issued, part shipments being so marked. Letters, etc., rep- 
resenting orders upon which complete or final shipment has yet to be 
made are returned to the cabinet, while those representing completed 
orders are filed away in box files indexed on similar lines. 

The shipping orders on which any shipment has been made have 
now become shipping slips. The invoice number they bear is noted 
in the shipping-order register, which is ruled in such way that a cer- 
tain column is reserved for the entry number of final or complete 
shipments, those of part shipments being entered in other space. By 
this means a periodical examination of the shipping-order register 
will show at a glance what orders are in possession of the shipping 
department upon which no shipment or part shipment only has been 
made, and the date such orders were received. Without leaving the 
office the management can see how shipments are being got out. 
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During the current month these shipping slips are arranged ac- 
cording to invoice number. At its close a statement of their totals 
is taken off, showing cost and selling price of each shipment distrib- 
uted among the various departments. The aggregate of the selling 
value will, of course, equal the total of the day book. When this is 
done the shipping slips are filed away in a vertical filing cabinet, ar- 
ranged numerically by file number, and those for each customer ac- 
cording to invoice number. 

A manila folder of which the inner sheet projects about half an 
inch above the outer is used for the charge-slips against each cus- 
tomer. On this space is written the customer’s name and file number. 
As slips are inserted in these folders from month to month, it will 
be found that some customers may require a new folder each month, 
while for others one folder will take the full year’s charges. Where 
two or more folders are required during the year for the same custom- 
ers each should be marked with the months in which were made the 
entries for the slips therein. 

In the question of manufacturing orders, more perhaps than in 
any other branch of office work, is this the day of cards and loose 
sheets instead of books. By keeping records of such orders on sheets 
and making out an index card for each order, a most complete system 
of indexing and filing may be secured with the use of the numerical 
system. 

The foundation of the system is the entering of the number of 
each manufacturing order issued in the shipping-order register, op- 
posite the shipping number of the order calling for the goods, and in 
each cost sheet and card for such manufacturing orders, bearing, 
besides the customer’s name, the file number representing such name 
and also the manufacturing order number. Until the order is com- 
pleted the cost sheets are kept arranged by the number of the manu- 
facturing order—this for convenience in entering charges against 
them. The cards are filed in a card-index cabinet, arranged according 
to the number representing the name of the customer. The file num- 
ber being known, reference to this index will show all orders in pro- 
cess of manufacture for any customer. Part deliveries from shops to 
stock room being noted on the cards, it will be at once seen what bal- 
ance remains for the factory to supply. As these cards bear the 
number of the manufacturing order which they represent, reference 
to the corresponding cost sheet will show at once the progress or cost 
of such order to date. 

Articles delivered from shops to shipping or stock room are ac- 
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companied by a card bearing the file and manufacturing-order num- 
ber, the date, and the quantity and name of article. These cards, after 
being initialed by the stock-keeper, go to the office where the quantity 
is noted on the card representing the order. They are then handed 
to the invoice clerk, who retains them until he receives a shipping 
slip, and makes a charge for the articles thereon. This being done, 
he notes the entry number on them and they are filed away. It will 
be seen that the only cards in his possession should be those repre- 
senting articles delivered from shops to stock room for a certain cus- 
tomer and not shipped. Failing to receive a shipping slip for the 
goods within a reasonable time, inquiry is made, the cause of delay 
ascertained, and the error or omission to charge rectified. After com- 
pletion of any order, the cost is noted on the card representing that 
order and they are then filed according to article or class of goods. 
The cost sheets are filed in a vertical filing cabinet, on exactly the 
same lines as the shipping slips, thus being self indexing. 

At the end of any given period the cost sheets, showing the de- 
tails of all orders for each customer, are together, and the card records 
of the same will be found classified according to goods. 

If this system in all its details is carefully and completely carried 
out, the management will have constantly at hand full information as 
to all orders, from the time they are received at the order desk until 
complete shipment has been made and billed to the customer. The 
point aimed at is to arrange all cards and papers as far as possible 
so that, the customer’s file number being known, they will be self- 
indexing, and in addition to this, to have each card or paper indicate, 
in addition to the information contained thereon, where to look for 
more details, or for further disposition of the matter. Thus a refer- 
ence to a certain number in the shipping-order register will show what 
shipments have been made, and the number of the day-book entry 
for such shipments. It will also show the number of the manufac- 
turing order (if any), on which the goods are being, or have been, 
made in the shops. Reference to the card for the manufacturing 
order will show what (if any) part-deliveries from shop have been 
made, and the receipt for such deliveries signed by stock keeper 
will be found with the card representing the order, and will show the 
number of the day-book entry charging the goods to the customer. 
If further information is required, the card gives the number of the 
cost sheet on which full particulars of the cost and work to date will 
be found. 


As regards completed orders, the shipping slips give particulars 
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as to the cost and selling price of each shipment. If desired, a state- 
ment may be made out each month and a similar one at the close of 
the year, showing the profit on sales of each department, or on sales 
to each State or town, or even customer, the aggregate agreeing, of 
course, with the total profit on sales as shown by the sales accounts. 

All shipping slips for the same customter during a year being to- 
gether, such slips when transferred at the close of the year to a 
transfer case, become practically a copy of the day book with all 
charges against a given customer in rotation. In looking up an 
entry for a given article known to have been charged a certain cus- 
tomer, this will be of great value. Advantage will also be found in 
having all orders received from customers filed separately from other 
correspondence. Completed manufacturing orders may be promptly 
referred to, whether asked for by number of order, name of article, 
or name of customer. The cards showing cost of the manufacture of 
the same article at different times will be found all together, thus 
practically forcing comparison. 

I have treated here only the question of manufacturing for cus- 
tomers’ orders. The indexing, handling, and recording of orders for 
the manufacture of goods for stock may also be most advantageously 
done with cards and loose sheets. 

The plan here described is largely the result of study along lines 
suggested by one who ranks high as an authority on shop practice 
and management. In a personal letter he said “in these days of the 
card index, one should have a full comprehension of the possibil- 
ities of that index in all parts of the administration department of a 
machine shop. 
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THE BRIQUETTING OF FUELS AND FINE 
MINERAL ORES. 


By Wm. Gilbert Irwin. 


The utilisation of waste products in various lines of work has furnished many fruitful 
fields for the work of the engineer. In industrial health, as in bodily health, however, pre- 
vention is better than cure, and everything which tends to prevent the occurrence of waste 
may be considered as a direct contribution tc national wealth. 


Mr. Irwin shows how the introduction of modern briquetting machinery prevents waste, 
not only in connection with fuel, but also in various lines of metallurgical industry, to the 
manifest advantage of both product and methods.—-Tte Epircrs. 

T has been within a comparatively recent period only that American 
manufacturers have been giving any definite attention to those 
numerous lesser-economies which for a long time have been the 

subject of careful study on the part of the learned scientists of Europe, 
and have long been exploited by many European manufacturers; but 
during the last few years remarkable progress along these lines 
has been made in the United States. The extravagant abundance of 
all kinds of raw materials has been largely responsible for the neglect 
which prevailed until within the last half-dozen years or so, and while 
there is as yet no diminution of the raw materials in sight, American 
manufacturers have come to realize that the greatest economies really 
lie in getting the most workable materials from the smallest body of 
raw material—or, in other words, in producing a maximum of output 
with a minimum of effort. These ideas have long prevailed in the 
countries of continental Europe, having been impelled from the con- 
ditions existing there. The ore, fuel, and other raw-material supply 
of those countries has long been limited, hence the necessity for the 
strictest economy along all lines. 

For a long time the great universities of continental Europe have 


displayed a keen interest in matters of social and industrial economy, . 


and in consequence the manufacturers of those countries have greatly 
benefited from such studies and researches. However, great as has 
been the progress of some of the countries of Europe along strictly 
scientific lines, made possible through the great institutions of learning 
built up during many centuries, the more inventive mind of the 
American scientist has readily absorbed the result of all this progress, 
and within a few years has made many new departures based upon 
the researches and ideas evolved in the Old World. A striking in- 
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stance of this is to be seen in the briquetting industry. lor many 
years the briquetting of mineral fuels has been carried on extensively 
in Europe, and the first attempts at briquetting made in America were 
confined to similar lines. However, it was not long until the idea 
of applying the same process to other minerals was evolved, and as 
a result the briquetting of fine mineral ores has, through the experi- 
ments of the past six or eight years, come to be an important feature 
of metallurgical practice. 

While the briquetting industry as carried on in continental Europe 
and in England is still almost wholly applied to the briquetting of 
mineral fuels, three distinct fields for this important economic in- 
dustry have already been exploited in the United -States, i. e., the 
briquetting of coal and coal dusts, lignite, and other forms of mineral 
fuel, along which lines the industry was first exploited in Europe ; the 
briquetting of fine ores and flue dusts; and the briquetting of precious 
mineral ores. The application of briquetting to other than mineral 
fuels, as has already been intimated, is strictly an American idea, 
evolved through necessities arising from the operation of modern 
precious-mineral smelters, and to meet certain conditions arising from 
the advanced departures in iron-furnace operations. 

3efore entering upon a discussion of the scientific application of 
the briquetting industry to these new requirements, it will be well to 
trace the progress of the idea as originally applied to the fuel industry, 
along which lines the briquetting industry is destined to undergo a 
wonderful development in America at no distant day. The idea of 
compressed fuels can be traced back to the year 1594, when Sir Hugh 
Pratt wrote a pamphlet upon the subject; but it was not until the year 
1842 (when the mechanical manufacture of fuel briquettes on a com- 
mercial scale was begun at Berard, near St. Etienne, I'rance, from 
which country the industry was introduced into other countries of the 
Continent and into England) that briquetting in the modern sense 
of the word, received its first exploitation; and from that time down 
to the present day the progress of the industry has largely been marked 
by the evolution of briquetting machinery. The early ideas involved 
the single-compression press, such as the Mazeline, Stevens, Crozot, 
Exeter, Revollier, Dupuy, Matin and similar presses. A tangential 
machine for the manufacture of ovoid balls of fuel for domestic and 
other use was also evolved and had a wide use in continental Europe. 
Then came the double-compressing machines in which the briquette is 
formed against the back of another. Of this type may be mentioned 
the Evrard and Bourriez presses. Another type of press evolved in 
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Europe was the roller press acting tangentially to which type belong 
the Loiseau, Gilly, Maison de Beer, Zimmerman, and Fouquemberg 
machines. 

After the success of the idea had been demonstrated through 
the operations at Berard, numerous other plants were installed on the 
Continent and in England. Among these may be mentioned the 
plant of the Paris, Lyons and Mediterranean Railway at La Chazotte 
employing the melted pitch process, which process was also used in 
the early attempts at fuel briquetting in the United States. The Par- 
rache Gas Works at Lyons also operates a briquetting plant and uses 
the Dupuy horizontal press. The Jacoby-Louvre press is largely used 
in the Halle district of Prussia, while at Castelnuovo in Italy a modern 
briquetting plant has just been installed for the manufacture of fuel 
briquettes from lignite, which feature of the industry is now an im- 
portant one in various European countries. The Paris Gas Company 
for some years manufactured briquettes from coke refuse, and this 
is also being done at other points in Europe. A pioneer plant in the 
dry-pitch method of briquetting was that installed at Newport in Mon- 
mouthshire, England. In this process, as in the wet-pitch process, 
the pitch is broken in a pug mill and then added to the fine coal dust, 
the mixture being heated in order to render it pasty and cause a co- 
hesion. In experiments conducted abroad various binding materials 
such as pitch, tar, farina, starch, dextrine, clay, sawdust, plaster of 
Paris, lime, chalk, magnesia, sulphur, paper-pulp, nitrate of potash and 
silicate of soda have been used. In tracing the development of the fuel 
briquetting industry in America further mention of these will be 
made. The cost of fuel briquettes per ton in England averages 
gs. 7.45d. ($2.32) and in France 13s. 0.96d. ($3.14) while the cost in 
other European countries varies but little from these figures. 

While no definite effort looking to the systematic utilization of 
waste anthracite and bituminous coal was made in the United States 
until 1868, patents bearing upon the subject were allowed by the United 
States patent office as early as 1837, and since that time more than 
a hundred bearing directly and indirectly upon briquetting have been 
issued. For a long time the foreign systems were closely followed 
by the American exponents of briquetting for the utilization of fuel 
waste, but more recently efforts along these lines have taken a new 
departure and briquetting machinery of a strictly American type, 
evolved with special reference to the requirements of the waste fuels 
of the country, is to be employed in turning the waste mineral fuel into 
the ses of modern industry. 
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The first attempt to install a mechanical briquetting plant in 
America was made at Port Richmond, Philadelphia, in June, 1868, 
when a plant of the Loiseau system, the invention of E. F. Loiseau, a 
Frenchman, was begun for the briquetting of anthracite culm; but 
it was not until some years later that this plant was finally completed 
and put into operation. The manufacture of compressed fuel was 
begun at Rondout on the Hudson by the Delaware and Hudson Canal 
Company in 1876, 92 per cent. of anthracite culm and 8 per cent. of 
pitch being used. This plant was sold to the Anthracite Fuel Company 
the same year and its operation was discontinued in 1880. The Port 
Richmond plant was also abandoned after having been operated for a 
few years. Before this time an attempt to manufacture briquettes 
from anthracite culm at Mauch Chunk proved a failure. In 1890 the 
Anthracite Compressed Fuel Company was iormed, and a briquetting 
plant was installed by the company at Mahanoy City in Schuykill 
County, Pennsylvania. The plant was operated for about two years 
aud was finally abandoned in 1895. Similar plants were also installed 
at Gayton (Virginia), Milwaukee (Wisconsin), Huntingdon (Arkan- 
sas), and at Chicago. In all of these plants the manufacture of small 
briquettes, known as “eggettes,” was conducted in accordance with 


the ideas evolved in Europe where this type of machinery was first 
used. 


While these early attempts at briquetting resulted in no permanent 
establishment of the industry, some valuable experience was gained. 
The operations in the anthracite-coal fields of Pennsylvania demon- 
strated that briquettes can be manufactured from anthracite, using 
coal-tar pitch as a binder, at a cost of $1.80 per ton. In these early 
operations bituminous slack coal and lignite were also briquetted with 
some success. It was also shown that pitch and vegetable compounds 
are best suited for binding for fuel briquettes. Pitch adds a great 
amount of smoke, and it is quite probabie that in future operations 
the vegetable bindings, such as farina, dextine, and starch, will come 
into wide use for purposes of binding. Lime, which is largely used 
ir. briquetting fine minerals, has been found to add considerably to the 
ash when used in fuel briquettes, hence its use in this line of bri- 
quetting will necessarily, have to be abandoned. 

In preparing coal for briquetting it has been found best to put it 
through a series of washing or “jigging” processes in order to reduce 
the percentage of ash and sulphur. Special apparatus has been evolved 
to measure the cohesion, and the calorific power of the fine coal thus 
prepared is slightly, if at all, lower than that of unbroken coal. To 
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WHITE BRIQUETTING PRESS. 


Capacity too tons every 1o hours. 


sum up the knowledge of fuel briquetting obtained through these 
early attempts at briquetting in the United States, it may be said that 
it was found that this artificial-fuel product must be homogeneous and 
hard so as not to break in transportation, its combustion must be as 
near smokeless as possible, it must be of a convenient size and shape, 
must not be hygroscopic, must not contain more than 5 per cent. of 
moisture, must leave a minimum of ash, must be easy to kindle, and 
must burn freely. 

With the knowledge thus gained, supplemented by the results of 
recent work along the same lines to draw from, the capitalists who are 
in the future to turn the millions of tons of slack and worthless an- 
thracite and bituminous waste, and the lignite and brown coals, to the 
uses of modern industry through the briquetting industry can now 
conduct the work with some degree of certainty. During the past few 
years the progress of the briquetting industry has largelv been a record 
of the evolution of briquetting machinery ; hence the necessity of here 
devoting some space to the progress of briquetting presses. 

Some six or seven years ago a smelting company in the western 
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States purchased a Loyd brick press and began a series of experi- 
ments in briquetting flue dust, fine ores, concentrates, and other non- 
elastic materials. While the press was perfectly adapted to brick 
making, it proved a failure when applied to a use for which it was 
never intended. However, from the attempt was evolved the idea 
of constructing a press for the briquetting of fine minerals 
and for some time Mr. Lb. C. White, one of the early 
advocates of briquetting in America, devoted his efforts to 
adapting a brick press to the purposes of mineral briquetting. The 
result was an elimination of the grinding pans, mixers, elevators, 
spouts, and press used for brick making, and the invention of a 
combined mixing and briquetting press, known as the White mineral 
press, which was perfected in 1896. Although this machine supplied 
a long felt want in the way of briquetting presses, it underwent de- 
cided improvements soon after it was placed on the market. As the 
result of further study along this line combined with a thorough ex- 
amination of the briquetting systems of England and continental Eu- 
rope, the White briquetting press of 1899 was perfected and put into 
quite extensive use, its operation proving entirely successful. The 
complication of such machinery was further eliminated in the White 
briquetting press of 1901, which machine was brought to a high state 
of perfection through improvements made since. 

The White briquetting press is made in three sizes, Nos. 1, 2 and 3. 
The No. 1 press has a capacity of 100 tons per ten hours in briquetting 
precious metal ores or iron flue dusts, while Nos. 2 and 3 are adapted 
to briquetting on a less extensive scale. 

This machine, through a system of interchangeable pockets and 
plungers, is applicable to various requirements of mineral and fuel 
briquetting and today the system is in use by many mining companies 
in various parts of the United States and other countries. A model 
experimental plant has lately been put into operation in Pittsburg, a 
description of which will adequately convey the mechanical opera- 
tions involved. In mineral briquetting a lime binder is used, while 
pitch or vegetable binding material is used in fuel briquetting. The 
slackers, two in number, which prepare the binding material, com- 
niunicate by large openings at the bottom of the hollow middle casting 
and operate alternately, so that while the binding material is being 
slacked in one the pump will be drawing the prepared binding ma- 
teria! frorn the other, a cut-off valve which opens or closes either of the 
openings being operated from above. The openings are screened to 
prevent lumps from getting into the pump. The slackers are driven 
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GENERAL ARRANGEMENT OF WHITE BRIQUETTING PLANT. 


Showing lime slacker and mixer, and delivery of material to and from press. 


independently by tight-and-loose pulleys, belt shifters which are oper- 
ated from the floor above the slackers being supplied. The binding 
pump is driven by a chain from one of the mixer shafts, its stroke 
being regulated by a rod and hand wheel mounted on the dust feed, by 
which the amount of binding may be accurately adjusted. The ma- 
terials to be briquetted are conducted into an automatic dust feed 
through an opening in the dust floor through an automatic arrange- 
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WHITE BRIQUETTING PRESS AND OUTFIT. 


ment, the feed being driven by a chain from one of the mixer shafts. 
The materials to be briquetted are fed automatically into the press, 
which is provided with a friction clutch pulley driven from a pulley 
on the line shaft, the clutch being automatically operated. The man 
in charge of the press has also control of the whole machinery of the 
plant. At this experimental plant all kinds of minerals and fuels are 
being briquetted with a view to the further development of machin- 
ery along this line, and in order to adapt the machinery to the varied 
requirements of the industry. 

Another exponent of the coal briquetting industry in the United 
States manufactures the Belgium Mineral Press. This machine in 
connection with the Gardner Corning fuel briquetting patents is used 
at the plant of the Briquette Coal Co., of Chicago. Through the use 
of a patent binding material, briquettes manufactured by the Corning 
process are almost smokeless and they possess superior qualities of 
toughness and density, retaining their form long after they have 
become incandescent and reduced to a white ash. 

In this system the coal is reduced to a pulp by being passed through 
powerful crushers before the binding materia! has heen added. The 
mass is then carried to a furnace where a temperature of from 180° 
to 200° F. is maintained, and is thus heated sufficiently to make the 
binding material adhere firmly and to produce the desired results 
without in any way changing the chemical composition of the coal 
dust. It is then conducted by an automatic elevator to the floor above, 
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where it is mixed with the binding material while it is still warm. It 
is now ready for the press which subjects it to a pressure of about 
five tons to the square inch and when the briquettes drop out of the 
machine onto the conveying belt they are firm and hard. Unlike min- 
eral briquettes, fuel briquettes require no cooling process in order to 
solidify them. 

The Belgium mineral press has also been adapted to 
fuel briquetting, it being an interchangeable press equally suit- 
able for the briquetting of mineral or fuel products. The plans of 
this company for a coal briquetting plant equipped with the Belgium 
mineral press include one dry pan to crush and screen the coal as it 
comes from the dryer. The fine coal dust is then elevated into a hop- 
per, from which it is drawn into a measure. Opposite this measure 
is one which measures the binding material, and the whole material 
to be briquetted is then turned out into a mixer which thoroughly in- 
corporates the binding material with the coal. From the mixer it 
passes into the press and from there the briquettes, or “eggettes,”’ are 
conveyed to the elevator and storage bins, ready for delivery to the 
markets. 

Considering the fact that England and the Continent now produce 
nearly 20,000,000 tons of fuel briquettes annually, largely from waste 
slack coal which otherwise would be useless, some idea of the import- 
ance of the industry there will be gleaned. Already fuel briquettes are 
being exported from Europe to several South American countries, 
where they sell as high as $8.00 to $9.00 per ton as against half that 
sum paid for American coal. ‘he field for the fuel briquetting in- 
dustry is, indeed, a wide one, and the near future is certain to see the 
inillions of tons of waste coal refuse which has collected about the 
mines of the anthracite and bituminous coal fields turned to a commer- 
cial value through this new industry. Among the advantages of the 
fuel briquette is its freedom from dust when handled. For marine 
purposes, briquettes possess the advantage of storing a greater amount 
of heating power in a much smaller space than is the case with or- 
dinary coal. Tests made of this compressed fuel on railroads in the 
Western States have been very satisfactory, and the same flattering 
results have been obtained through long tests conducted in mills and 
factories. 

A fuel-briquetting plant for the manufacture of compressed 
fuel from coal dust and petroleum has lately been installed at Stock- 
ton, California, and numerous other plants of various types are now 
being projected in various parts of the United States, indicating that 
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BRIQUETTING PLANT OF THE HALL MINES SMELTER, NELSON, B. C. 


this important economic fuel industry is about to enter upon a wide de- 
velopment. 

Proceeding to those departures made by American genius in the 
briquetting industry, as noted at the beginning of this article, it ap- 


pears that of these the briquetting of fine precious-mineral ores and 
dusts had its first exploitation, and, as already mentioned, an early 
attempt at briquetting such ores and dusts was made with a brick 
press, with but little success. Since that time improved mineral-bri- 
quetting presses have been perfected, being the same as already de- 
scribed in connection with fuel briquetting, fitted with pockets and 
plungers to suit the requirements of this modification of the process. 
The object sought in adapting briquetting to the smelting of fine ores 
is to obviate the great loss heretofore ensuing from the escape of flue 
dusts, concentrates, and granulated mineral fines during the smelting 
process, and to put the fine mineral ores, tailings, and similar fine ma- 
terials into such a form as will admit of their being treated in the 
smelter without the great loss which has heretofore resulted. For a 
long time before briquetting was taken up as the logical solution of 
this problem by smelter managers, immense sums had been expended 
in experiments along many lines; but today many large and small 
smelting concerns in the western States are either operating or install- 
ing briquetting plants for the treatment of fine dusts, and in many in- 
stances materials which for years have been running down the cafons 
or into settling basins, are being carried back to the smelters and, 
after being solidified in the form of mineral briquettes, are being 
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re-smelted with considerable profit. Through the treatment of these 
mineral fines and of flue dusts and slimes from the concentrators, it 
has been found possible to increase the smelter output from 10 to 20 
per cent., old ore dumps, flue dust, etc., containing as low as 3 to 6 per 
cent. of mineral value being treated by the briquetting process with 
much profit. In addition to these advantages, the briquetting industry 
as applied to fine minerals eliminates numerous disadvantages arising 
from the use in the smelter of concentrates and fine ores in their nat- 
ural state. 

Aside from the estabiishment of many briquetting plants at the 
smelters, many mine owners in the western States have erected bri- 
quetting plants at their mines. The blast used in the smelter, while 


BRIQUETTING PLANT, COMPANIA DE PINOLES SMELTER, MAPINI, DURANGO, MEXICO. 


not nearly as strong as that used in a blast furnace for the reduction 
of iron ores, is still strong enough to force out a large quantity of fine 
ore in the form of flue dust. In order to catch this flue dust, the gases 
and fumes from the top of the smelter are forced through long under- 
ground tunnels before they are finally emitted from the stack, and in 
this tunnel a considerable percentage of the dust is deposited. At in- 
tervals the tunnel is cleaned, and this deposit after being treated by the 
briquetting process is again sent to the smelter. 

One of the serious difficulties experienced with earlier types of 
briquetting machines was that blocks of ore after coming from the 
press could not stand the necessary rough handling between the press 
and the smelter. However, the improved mineral press, heretofore 
described, effectually overcomes this difficulty. At Jerome, Arizona, 
where the United Verde Copper Company has in operation a briquet- 
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BRIQUETTING PLANT, KENDRICK AND GELDER SMELTER, SILVERTOWN, COLORADO. 


ting plant equipped with this type of press, the briquettes are dropped 
from the end of the delivery belt into a car seven feet below without 
any crumbling, no intermediate drying process being necessary in this 
instance. This is only one of the many instances of the successful 
operation of briquetting machinery as applied to the fine ores. Similar 
plants are now in operation at the Globe smelter plant of the American 
Smelting and Refining Company at Denver, Colorado, and at other 
plants of that company, by the Bingham Consolidated Mining Com- 
pany of Salt Lake City, the Anaconda Copper Mining Company of 
Anaconda, Montana, the Hall Mining and Smelting Company of Nel- 
son, British Columbia, the Compania Minera de Penoles, of Mapini, 
Mexico, and by other mining and smelting concerns in United 
States, Canada, and Mexico, while American briquetting machinery 
is now also in operation in Australia and other distant countries. As 
already stated, the binding material now in general use in briquetting 
fine mineral is lime. In some of the fine ores of Western America it 
has been found that no binding material need be added, as they con- 
tain just the silicious materials necessary to produce a perfect bri- 
quette. 

The first attempts at briquetting fine furnace ores and flue dusts 
date back to the year 1896, when a white mineral press was installed at 
the plant of the Carrie Furnace Company at Rankin, Pennsylvania, 
near Pittsburg, and about the same time the Illinois Steel Company 
began experiments along the same line with a Boyd brick press, which 
this company is still using for the purpose, having since that time in- 
stalled an improved White mineral press. In the earliest attempts at 
briquetting fine iron ores and flue dusts sufficient pressure was not 
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«xerted to form solid blocks and no attempt was made to dry the 
briquettes, they being taken in their green state and dumped into the 
furnace. Later improvements made in briquetting presses together 
with the perfection and introduction of automatic drying apparatus, 
a necessary adjunct in modern iron-ore briquetting, this departure of 
the briquetting industry has been brought to a high degree of perfec- 
tion, and is already considered a necessary adjunct of the iron manu- 
facturing industry. Many of the largest iron and steel manufacturing 
concerns have already adopted the new idea, while numerous other 
briquetting plants for the utilization of fine iron ores and flue dusts are 
either being installed, or preparations for their adoption are being 
made, and in this manner will be turned to the uses of modern 
industry, those materials which heretofore were not only a de- 
cided loss, but which produced many disastrous explosions. Fur- 
naces running with briquettes on the charge run much more regularly 
and show a marked improvement. Briquettes made of flue dust are 
delivered in the bins ready to be drawn into the charging bogies, or 
larry cars, the cost being considerable less than $1.00 per ton, allow- 
ing for interest, depreciation of plant, labor, lime, oil, waste, fuel, and 
drying ; and they really take the place of ore costing three times their 
value per ton, the furnace output when operated with briquettes being 
equal to that obtained with high-grade ore. 

The adaptation of the briquetting industry to iron ores involved 
the same principles and processes employed in the briquetting of fine 
minerals. For some years the supply of Mesaba ore in lumps of suf- 
ficient size for use in the large blast furnaces has been decreasing, and 
as the Mesaba ores are very rich in iron and can be delivered very 
cheaply in Pittsburg and at other centers, they have long had a wide 
use in the iron industry. They also contain a minimum of phosphorus 
and sulphur, hence they are lacking only in their physical condition— 
i. €., they cannot be supplied in sizes large enough to suit the demands 
of the modern blast furnace. Within the last twenty years the capac- 
ity of the blast furnace has been vastly increased. The 150-ton 
blast furnace was supplanted by that of 300 to 350-tons daily capacity, 
and this type in turn gave way to the modern 600-ton blast furnace, 
each of these types being marvels of mechanical and scientific success 
in their day. Just now, in view of the lack of Mesaba ores of a suit- 
able size for the large furnaces, manufacturers have about come to the 
conclusion that so far as concerns the increase of the blast furnace, 
the limit has been reached. Just as long as the supply of lump ore 
cortinues the big furnaces will be a success, their operation being 
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conducted on a much more economical scale than was possible with the 
smaller iurnaces of former days. However, even in the large blast 
furnaces there is a decided loss in form of fine ores and flue dusts, 
this loss reaching from 40 to 50 tons daily. Giving Mesaba ore a 
value of $3.50 per ton delivered at the furnaces of the Pittsburg dis- 
trict, it will be seen that the loss in the form of fine ores and flue dusts 
for a 600 ton furnace amounts to $125 per day. The accumulation 
cf these fine ores and dusts in the furnaces is responsible 
for many disastrous explosions, jeopardizing life and prop- 
erty. Furnace explosions due to this source are of quite 
irequent occurrence, and many cases might be cited. The 
weight and exceeding fineness of Mesaba ores when used in great 
quantities are certain to cause “clogging,” and the ores becoming 
packed together leaves no escape for the gases, hence the formation 
of gas pockets resulting in explosions. When these gas pockets are 
formed near the top of the furnace, enough relief is obtained by blow- 
ing out of the top of the furnace; but when the difficulty occurs deeper 
ia the furnace great destruction results. 

In view of this state of affairs, the present blast furnace condi- 
tions present a most serious question, and one which is now receiving 
the attention of experts every where. The question involved means 
either the abandonment of the monster modern blast furnaces or the 
adeption of briquetting as a relief to present conditions. By this 
method the fine ores are prepared in solid form before being charged 
into the furnace, and the fine flue dusts, through a process similar to 
that involved in treating precious-mineral flue dusts, are to be recov- 
ered and turned into use in form of briquettes. 

In summing up the progress already made by the briquetting in- 
dustry, it will readily be seen that this new economic development is 
destined to inaugurate a new state of affairs in the matter of fuel 
economy. Great advancement in the reduction of precious-mineral ores 
has already been made certain through the new industry, while it is 
early destined to come into wide use in blast-furnace practice. The 
past has been a period of nurture and experiment rather than one of 
exploitation for these new ideas, and the progress already made has 
pretty generally demonstrated to the satisfaction of the manufactur- 
ing world their real worth. 
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-EDITORIAL COMMENTS 


‘Ir people think right, they will vote 
tight,” is an axiom among successful 
politicians. In like manner, industrial 
managers, and especially the organizers 
and directors of great industrial enter- 
prises, are beginning to see plainly that 
to think right on economic subjects is 
the very basis of all lasting and great 
success. 

It is for this reason that we attach 
the highest importance to the masterly 
paper with which Mr. George H. Hull 
leads this number of THE ENGINEERING 
MaGazIneE. <A few years ago, such a 
discussion would have been appropriate 
only in the pages of a journal devoted 
to political science,—would have been 
the concern of a very narrow circle of 
students and specialists who devoted 
themselves to the theories of political 
economy. But engineers and industrial 
managers are learning very rapidly in 
these days that if we are not directly 
concerned with the abstract theories of 
political economy, we are very vitally 
concerned with the concrete and prac- 
tical problems of industrial economy. 
For betwixt trade unions, strikes, trusts, 
combinations, ‘‘community of interest,” 
and so on, active men of business are 
finding it very necessary to be well- 
informed upon the underlying princi- 
ples which operate so actively to make 
good times or bad times in this ordinary 
work-a-day world. Happily we seem 
now to have entered upon a season 
when prudent men can make plans for 
the future with the assurance of stable 
conditions for some years to come— 
provided something doesn’t happen ! 
And the thing which now seems most 
certain to happen, is that unthinking 
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people, and especially uninformed 
newspaper writers, will soon begin to 
conjure up the bug-a-boo of over-pro- 
duction. 

IN Germany, for example, we have 
heard much of late concerning bank 
failures, over-capitalization of syndi- 
cates, over-speculation, over-produc- 
tion, and especially a widespread de- 
pression in all branches of the electri- 
cal industries. The latter fact is 
worthy of special note in this connec- 
tion, for it is in Germany that the elec- 
trical industries have of late years seen 
their greatest development. Naturally 
enough, therefore, upon the heels of 
this financial and electrical depression 
in Germany, we have witnessed a pan- 
icky disturbance in the copper markets. 
The market price of copper itself sud- 
denly dropped one-third or more, while 
the market value of shares in copper 
companies suffered an even heavier 
decline. The usual and plausible ex- 
planation of the copper disturbance 
was, of course, ‘‘over-production.” But 
the thoughtful man who will read Mr. 
Hull's scholarly paper must see plainly 
that the promoters of copper company 
shares simply attempted to corner the 
copper market, and, as usual, advanced 
prices to a point which made the ex- 
tensive use of copper impracticable. 
Now that copper has declined sharply, 
and under natural competition promises 
to remain at a normal price, we can 
confidently anticipate renewed activity 
in the electrical industries, with stead- 
ily increasing consumption of copper, 
and hence, conditions of stability and 
security in both the copper and electri- 
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cal industries—so long as normal prices 
are maintained. 

As Mr. Hull points out, precisely the 
same thing happened in the iron mark- 
ets two years ago. Owing to a need- 
less scarcity and a senseless boom, the 
market price of pig iron was more than 
doubled—was actually carried to a 
point which forced consumers to stop 
buying, and, of course, involved thou- 
sands of manufacturers in heavy losses. 
The inevitable result was a heavy fall- 
ing off in the demand for iron, the 
abandonment of plans:for new enter- 
prises and betterments requiring iron 
and steel, and with these conditions, a 
steadily falling market, and the cus- 
tomary senseless cry of ‘‘over-produc- 
tion.” 

Now, it is high time that this brain- 
less talk of over production were ended, 
and we feel that Mr. Hull has placed 
the entire engineering and industrial 
world under obligation for his masterly 
exposure of so obvious a fallacy. The 
political economists long ago demon- 
strated, in theory, that over-production 
of useful products is impossible; but to 
Mr. Hull belongs the distinction and 
honor of bringing theory home to us in 
sober, everyday facts. For every word 
that he has written is simply current 
industrial history, and it is so ably and 
so eloquently written that every man 
who reads and thinks must see the far- 
reaching importance of his teaching. 

Fortunately, also, the managers of 
the greatest of recent combinations, 
the United States Steel Corporation, 
show plainly that they have at least 
learned part of the wise lesson which 
Mr. Hull teaches. In their preliminary 
annual report, lately issued to stock- 
holders, they say this: 


“The demand for the products of the several 
companies has been so great that prices could easily 
have been advanced. Indeed, higher prices have 
been voluntarily offered by consumers who were 
anxious for immediate execution of orders, but 
the companies have firmly maintained the position 
of not advancing prices, believing that the existing 
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prices were sufficient to yield a’ fair return on 
capital and maintain the properties in satisfactory 
physical condition, and that the many collatera 
advantages to be gained in the long run by refus- 
ing to advance prices would be of substantial and 
lasting value, not only to the companies, but also 
to the general business interests of the country. 
The strong position thus taken by the companies 
for stability in prices, both of raw material and 
finished products, has had a reassuring effect on 
the trade, and has contributed greatly toward re- 
storing confidence in the general business situa- 
tion and creating the present large demand for 
steel products, by dispelling any doubt as to prices 
in the future.” 


Well said, gentlemen! Stick to that 
program; keep. your furnaces, mills 
and factories running steadily; keep 
your workmen continuously employed 
at good wages; keep your customers 
supplied with all your products at 
prices that baffle competition—do these 
things, gentlemen, and all the world 
will warmly approve of your system, 
your organization, and your methods 
of doing business. But, meanwhile, be 
assured that if you do not do just these 
things, and do them willingly, as you 
have so well begun, your competitors 
at home and abroad will certainly force 
you to do them. For competition is 
still the order of the day in all branches 
of iron and steel manufacture, and it is 
the part of both wisdom and prudence 
to take careful note of the significant 
fact that England, Germany and Bel- 
gium—instead of being ‘‘out of it’”— 
are knocking hard at the rickety tariff 
fence which hedges about the ‘infant 
industries” of America. 

* * 


THE progress toward electrification 
of the London underground railway 
drags its slow length along, but some- 
times it appears to be headed in the 


wrong direction. The question of sys- 
tem being at last settled—and we be- 
lieve well and wisely settled—by arbit- 
ration, now new troubles must needs be 
raised by the rival projects of the com- 
ponent companies, the Metropolitan 
and the District, for establishing power 
stations and selling current to one an- 
other. It recalls the Apostolic figure 
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of the quarrel among the members, 
while meantime the whole body suf- 
fers. But Mr. Yerkes is again on the 
ground in person, and in this matter, 
asin the case of the original difficul- 
ties, may find a quick way of sundering 
the Gordian knot. 

These Siamese twins of the railway 
family really should live more peace- 
ably together, for live together they 
must. And, as if to frighten them into 
good behaviour, ‘‘the Tube” is seeking 
powers to build from Hammersmith to 
the city, under Piccadilly, the Strand, 
and Fleet Steet, with connecting loops 
to the Central London line at both 
ends. This would make a new circle 
within the circle, underlying the great- 
est avenues of surface travel in Lon- 
don. Well might one point the Metro- 
politan-District to this spectre and say, 
‘‘Now, will you be good?” 


THE discussion of Mr. Orcutt’s paper 
before the Institution of Mechanical 
Engineers, noticed at length elsewhere 
in this number, must certainly have 
impressed most of those present with 
the fact that the delimitation between 
so-called American practice and so- 
called British practice—that is, between 
smart, up-to-date working methods, 
ready to seize on every improvement 
in machinery and every device for 
labor-saving, and conservative man- 
agement holding closely to tradition 
and precedent—that this line of demar- 
cation has become at least a highly 
irregular one. The new practice has 
interpenetrated and overspread the 
old at an infinity of points. It is not 
merely transplanted, but ingrafted, 
and is growing up in adaptation to its 
environment. Any American who thinks 
Britain is still asleep would himself 
be suddenly awakened to find British 
works managers, in so large proportion, 
keenly alive to the most advanced 
work being done in Germany or the 
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United States. There is, indeed, some 


indication that America may suffer ere 
long as Britain has suffered—from 
over-confidence in her own superiority 
and under-estimate of the ability of her 
rivals to catch up. 


Apropos of the fallacy of the theory 
of over-production, noticed elsewhere 
in these columns, it is interesting to re- 
call the stirring words of the sage of 
Chelsea, uttered more than fifty years 
ago, when England was in the throes 
of corn-law repeal, and at the beginning 
of free trade. 

‘‘What will reflective readers say of 
a governing class, such as ours, address- 
ing its workers with an indictment of 
over production’ Over production; runs 
it not so? Ye miscellaneous, ignoble 
manufacturing individuals, ye have 
produced too much! We accuse you of 
making above two hundred thousand 
shirts for the bare backs of mankind. 
Your trousers, too, which you have 
made, of fustian, of cassimere, of Scotch 
plaid, of jane, nankeen, and woollen 
broadcloth, are they not manifold? Of 
hats for the human head, of shoes for 
the human foot, of stools to sit on, 
spoons to eat with—nay, what say we 
hats or shoes? You produce gold 
watches, jewelries, silver forks, and 
epergnes, commodes, chiffoniers, stuffed 
sofas—Heavens! the commercial bazaar, 
and multudinous Howell-and-Jameses 
cannot contain you. You have pro- 
duced, produced; he that seeks an in- 
dictment, let him look around. Millions 
of shirts, and empty pairs of breeches, 
hang there in judgment against you. 
We accuse you of over producing; you 
are criminally guilty of producing 
shirts, breeches, hats, shoes, and com- 
modities in a frightful over abundance. 
And now there is a glut, and your 
operatives cannot be fed! Never, 
surely, against an earnest working 
mammonism was there brought, by 
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game preserving aristrocratic dilletant- 
ism, a stranger accusation, since the 
world began.” 

Too many shirts in a world of nine 
hundred millions of bare backs might 
well strike others than stern old Car- 
lyle as something quite other than over 
production; something rather in the 
nature of defective distribution. All 
this has been well set forth by Mr. 
Hull, and this practical application in 
altogether scientific and engineering 
manner, of a feature which formed a 
part of the free-trade struggle in Eng- 
land comes with especial effect at a 
time when similar forces are at work 
in other parts of the world. 


* 


THE remarkable manner in which 
the admirable presentation of the ad- 
vantages of the Panama route for an 
isthmian canal by General Abbot in 
the January issue of THE ENGINEERING 


MAGAZINE has been received by the 
press of the United States and Europe, 
is a convincing tribute to the interest 
which is taken in engineering matters 
by the intelligent public. 

The matter is not without its amus- 


ing side. The Magazine has been criti- 
cised for this publication because it is 
assumed to indicate a change of front; 
and feference has been made to the 
fact that in its pages the points in 
favour of the trans-continental railways 
have been advocated by Mr. Nimmo, 
and the advantages of the Nicaragua 
route have been set forth by Professor 
Haupt. Opposed to this is the open 
statement which has been made, that 
THE ENGINEERING MAGAZINE is the organ 
of the Panama company! 

THE ENGINEERING MAGAZINE is the 
organ of no company, and of no indi- 
vidual. It aims to present all sides of 
all important questions in which the 
work of the engineer is involved; and 
there are few questions indeed to-day 
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in which the work of the engineer is 
not involved. It has been consistently 
in favour of the Panama route at all 
times because that route possesses such 
manifest advantages as to appeal to 
engineers in all parts of the world; it 
advocates that route because it zs an 
Engineering magazine. The Nicara- 
gua route has been advocated by the 
great mass of the unthinking public, 
skilfully led by able politicians through 
appeals to sentiment and enthusiasm, 
while all the time the great majority 
of the engineering profession, com- 
posed of the men who are in a position 
to understand and appreciate the real 
merits of the two routes, has known 
and maintained that the Panama route 
is immeasurably the superior. What- 
ever the outcome may be, there can be 
no compromise between right and 
wrong, and THE ENGINEERING MAGa- 
ZINE again affirms, as it repeatedly has 
before, that the Panama route for the 
isthmian-canal is right, and the Nica- 
ragua route is wrong, and in this 
opinion it is sustained by an over- 
whelming majority of intelligent en- 
gineers throughout the world. 
* * 

WE have called attention to the value 
of the card index system many times in 
various articles which have appearedin 
the Magazine, but we desire especially 
to emphasise the very wide field which 
is opened for it in industrial establish- 
ments by the method proposed by Mr. 
Falconer in his article elsewhere in this 
issue upon the numerical method of 
filing and recording orders. Such a 
system is applicable to letters, papers, 
memoranda and data of all sorts, and 
there is no one who can fail to appre- 
ciate the satisfaction which the posses- 
sion of such a record of information 
would afford. We commend this paper 
to all works managers and urge that 
they experiment with the system in 
their daily work. 
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Modern Machine Methods. 

Tue readers of THE ENGINEERING Mac- 
AZINE will doubtless remember the valuable 
papers written for its pages in 1899 by Mr. 
H. F. L. Orcutt upon machine shop design 
and organisation, and welcome further dis- 
cussion of shop methods from the same pen. 
Mr. Orcutt has recently presented a paper 
before the Institution of Mechanical En- 
gineers upon modern machine methods, and 
in view of his wide and international experi- 
ence, covering the United States, Germany 
and Great Britain, his views will be exam- 
ined with much interest. 

Realizing that there is an increasing ten- 
dency to minimize hand labour and to reduce 
manufacturing purely to machine operations 
by the aid of accurate tools and fixtures, Mr. 
Orcutt assumes that the lines on which 
manufacturers will work in the future will 
mainly be in the direction of perfecting 
methods of machining. His paper, therefore, 
dealt with modern machine methods, com- 
paring these with laboriously expensive hand 
work, or machine work performed upon 
tools of comparatively simple design un- 
aided by highly developed tools, fixtures and 
gauges. 

There is no doubt that the skilled worker 
has long since reached the limit of his pro- 
ductive capacity, while the individual, aided 
by the labour-saving automatic machine, has 
an output which is practically unlimited. 
By either method a high degree of accuracy 
is possible, but accuracy combined with 
cheapness is possible only under the new 
conditions, while interchangeability is com- 
mercially impossible except establish- 
ments equipped with the best machines tools 
and gauges. 

Mr. Orcutt calls attention to the fact that 
there are few, if any mechanical operations 
which may be called new, since turning, 
milling, planing, grinding and boring are as 
“old as the hills.” It is only the latter-day 
developments in these older operations 
which form the subject of discussion, and 


these, as stated above, have in the main the 
object of vastly increasing the output while 
at the same time giving a high degree of 
accuracy and practical interchangeability of 
product. 

The simplest, and yet one of the most im- 
portant appliances for enabling workmen of 
moderate skill to produce accurate and in- 
terchangeable work is the limit gauge. 
Standard gauges are well known and pos- 
sess many advantages, but there is no way 
of knowing how closely they have been 
used by the workman. The limit gauge, 
however, must go on at one end and not 
go on at the other, and this assures the su- 
perintendent that the dimensions of the piece 
must lie somewhere between the limits of 
the two gauges. With such gauges, com- 
paratively unskilled labour will quickly learn 
to produce accurate work, and the element 
of judgment, so far as the workman is con- 
cerned, does not enter into the matter at all. 

Passing from limit gauges to machine 
tools, Mr. Orcutt discusses the wide range 
of operation of the milling machine, as 
compared with its use a few years ago. Im- 
provements in design, and increased skill 
in the manipulation and care of tools are the 
two factors mainly responsible for its suc- 
cess. It has largely displaced the planer and 
shaper, and instead of being used only when 
a large number of similar parts are required, 
it is frequently found profitable to set up a 
machine for a run on ten or a dozen pieces. 
In order to obtain economical results in 
milling up-to-date machines must be used, 
there must be a plentiful supply of good 
milling cutters and tools, and there must be 
good tool makers, who know how to keep 
both machines and tools in the best of con- 
dition. This last requirement is by no 
means limited to milling work. Indeed the 
essential of modern economical production, 
next to the use of the best modern tools, 
lies in the separation of the preparation and 
care of tools from their operation. A lim- 
ited number of highly-skilled and highly 
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paid tool makers should be entrusted with 
the care of the machines and the preparation 
and care of the tools, and the work of the 
operatives limited merely to the tending of 
the machines. In this way the cost of the 
skilled labour is divided among so many 
machines as to form but a small element in 
the production cost, and the great bulk of 
the labour, which bears a direct relation to 
the product, may be performed by much 
cheaper men. Mr. Orcutt describes various 
milling tools and methods, comparing the 
product and results with planing. 

Grinding, although one of the oldest of 
machine operations, has been developed as 
an accurate surfacing method only within 
the last few years. Now, however, the ac- 
curate grinding machine is no longer lim- 
ited to the tool room, but has found its 
place in the shop as the cheapest and best 
machine for producing mechanically correct 
cylindrical surfaces where good work and 
interchangeability are required. The turn- 
er and the file cannot compete with the 
grinding machine and the limit gauge. Mr. 
Orcutt believes that except for heavy work, 
the grinder and the turret lathe will in the 


near future absorb 50 per cent. of the lathe 
work now performed by skilled turners. 
The lathe will continue to be one of the 
most important machines in an engineering 
establishment, but its work will be material- 


ly modified. It seems to be pretty well as- 
sured that the lathe in the future will be 
largely used as a roughing out machine. The 
boring of holes is now done on the chucking 
machine; the accurate finishing of plain 
parts is performed on the grinding machine; 
repetition work is done on the screw ma- 
chine; and polishing is transferred to a 
special department. By making the lathe 
very stiff, and by flooding the work 
with lubricant, high speeds and heavy 
cuts can be maintained, and a great deal 
of work can be done in roughing out, 
using unskilled labour, one man keeping 
two or three lathes in operation. It is found 
much cheaper to reduce parts in this way 
than by smith work, and Mr. Orcutt shows 
many examples of its profitable employment. 

The turret lathe is one of the most valu- 
able machines to be found in the modern 
machine shop, but the lack of skill and 
training in properly maintaining and using 
turret machine tools is the greatest obstacle 
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to its more extensive use in all classes of 
manufacturing, both of the automatic and 
hand type. With the provision of high-grade 
tool makers a large amount of lathe work 
now done by skilled men is sure to be 
shortly done on the turret machine by com- 
paratively unskilled attendants who will 
eventually beat the trained turner, in re- 
spect to output, accuracy, and uniformity. 

Mr. Orcutt closes his paper by a discus- 
sion of the use of jigs, small tools, and de- 
tails of work, and gives some thoughtful 
words concerning the proper education and 
training of workmen. Says he: “Politic- 
ians and writers are raving over the tech- 
nical schools of Germany. Speaking as 
one who has for years been in contact with 
the product of the German technical school, 
the author has no enthusiasm nor admira- 
tion for their methods; at least, as far as 
mechanical progress is concerned. Techni- 
cal education as taught to-day is useless ex- 
cept to a very small percentage of our me- 
chanical workers. There is an immense 
amount of talk about scrapping old machin- 
ery, buying new plant and planning new 
shops, whilst the most important factor of 
all—men—is left to shift for itself. Yet all 
are asking the question, where can I get 
good men? Train them, is the answer. The 
means for doing this are in the hands of ev- 
ery manufacturer. In your own shops, on 
your own machines, with your own instruct- 
ors in your own time; neither municipalities 
nor governments can do it for you. Manu- 
facturers must establish systems of ap- 
prenticeship which include workshop expe- 
rience under educational guidance.” 


The Profitable Sale of Electricity. 

Ir is now becoming generally recognized 
that the profits from the supply of electric 
energy depend not alone upon the purely en- 
gineering part of the enterprise, such as the 
station apparatus and outside equipment, 
nor even upon the management of the plant, 
but to a large extent upon the methods of 
charging for the electricity sold. 

In the electrical supply business, a plant 
must be installed large enough to take care 
of any possible demands, and even under fa- 
vorable circumstances the maximum load 
lasts for only a short period, so that dur- 
ing most of the time a large part of the 
capital invested in the plant is earning noth- 
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ing. The cost of supplying any quantity 
of electricity is made up of the fixed charges 
and of the operating expenses. The for- 
mer must be incurred before any current 
can be supplied, and they go on whether 
any energy is sold or riot, while the latter 
vary with the amount of electricity delivered 
to consumers. The various consumers use 
different quantities of electricity and for dif- 
ferent lengths of time, so that the cost of 
supplying a unit varies with the consumers. 
The most undesirable consumers, from the 
station manager’s standpoint, are those who 
use the current for only a short period and 
at the time of maximum load and so in- 
crease the “peak” of the load line, while an 
ideal consumer would be one who took a 
uniform supply for twenty-four hours of the 
day and for three hundred and sixty-five 
days of the year. 

The object of the station manager being, 
then, the attainment of a level load line, it 
becomes of great importance to inquire 
whether any method of charging for current 
can further this object, and a recent paper 
by Mr. Arthur Wright on “Some Principles 
Underlying the Profitable Sale of Electric- 
ity,” read before the Institution of Electrical 
Engineers, gave a very full exposition of his 
views and led to a discussion in which a 
great variety of opinion was expressed. 

The author says that before methods of 
charging for electrical energy can be prop- 
erly examined, some approximate idea of the 
cost of generating and distributing it under 
varying conditions must be obtained, and a 
large part of his paper is taken up with this 
part of the subject. 

“The cost of supplying electrical energy 
from a power station can generally be sep- 
erated into two very clearly defined groups 
—viz.: (A) The cost of getting ready to 
supply and distribute energy. (B) The ac- 
tual cost of continuing to do so. These two 
groups the writer will call, for convenience, 
preparation and production costs respect- 
ively. The preparation costs may be divid- 
ed into three sub-divisions: (1) The annual 
cost of the initial capital required to start 
the undertaking, or the preliminary or form- 
ation expenses. This has generally no very 
definite relation to the amount of business 
expected to be done. As the business grows, 
the annual charge to individual consumers 
to cover this item of expenditure most obvi- 
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ously rapidly diminish. (2) The annual cost 
of having to provide and maintain the plant 
and mains in a condition ready to supply 
and distribute electricity. These standing-by 
costs vary roughly with the annual maxi- 
mum load to be provided for. (3) The cost 
of maintaining the necessary service lines, 
meters, and attending to consumers’ ac- 
counts, complaints, and collecting the rev- 
enue. These’service costs are roughly pro- 
portional to the number of consumers. 

“The production costs, or the costs of con- 
tinuing to produce and deliver electricity 
to the consumer, are those which actually 
vary with the amount of electricity distrib- 
uted from a given power station and set of 
mains. The production cost per unit sold 
may be defined as the increment of expendi- 
ture incurred by making a given set of plant 
and mains supply an extra unit of electric- 
ity. It can only consist of the following 
items: (1) the inclusive cost of fuel neces- 
sary to produce and deliver this extra unit 
of electricity to the consumer’s premises; 
(2) the cost of the fuel necessary to keep 
the steam dynamos running longer per day; 
(3) the cost of the extra water and oil used, 
owing to the longer run of the plant and 
the greater amount of energy supplied; (4) 
possibly some extra wages cost due to stok- 
ers and engine attendants having to work 
slightly longer per day; (5) the cost of that 
extra wear and tear of part of the plant 
which is solely due to the continued run- 
ning.” 

The author lays particular stress on the 
relative smallness of the production costs to 
those of preparation in most electrical sup- 
ply businesses, and then proceeds to discuss 
methods for determining their approximate 
values for a completed power station which 
has reached the steady extension stage 
when additional plant and mains have to be 
put down year by year to meet the increas- 
ing business. 

“Although we can thus obtain a fairly ac- 
curate analysis of the various items making 
up the cost of supplying electricity as a 
whole from the mains, yet before a true 
profit and loss account can be prepared, we 
must determine the cost of supplying the in- 
dividual consumers, and to do this many 
further considerations have to be taken into 
account. In the first place, how should the 
standing-by charges be divided among the 
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consumers, having widely varying require- 
ments as to the amount of plant and mains 
required for their individual service? The 
writer thinks most power-station engineers 
will now agree that it is fair to debit each 
consumer with the same proportion of the 
total standing-by charges, as the amount of 
plant required for his supply during the 
evenings of the winter months, when the 
station experiences its annual maximum 
load, bears to that which would be required 
to supply the consumers should they all 
make their maximum demands simultane- 
ously. As to the most practical method of 
determining the amount of plant, etc., so 
required by each consumer there are many 
opinions. Theoretically the best way of de- 
termining this data is no doubt some means 
by which every consumer’s daily load curve 
can be taken and studied, but as this is 
commercially impossible, the writer is con- 
vinced that the next best way is to follow 
Prof. Kennedy’s suggestion of supplying 
each consumer with a maximum demand in- 
dicator, and to make its rate of recording 
sufficiently sluggish to prevent the registra- 
tion of any call for current for only a few 
minutes’ duration. In a purely lighting 
business the majority of the consumers will 
make their maximum call for plant during 
the two or three hours in the winter days 
during which the whole of the plant is 
most heavily loaded, so that by taking the 
mean of the six winter months’ maximum 
records so measured, a fairly accurate esti- 
mate can be obtained.” 

The author is the inventor of such a 
maximum demand indicator, which thus 
automatically determines what proportion of 
the plant must be at the service of each con- 
sumer. The tariff is then adjusted so as to 
make the consumer pay his proper share of 
the “preparation costs,” and in addition, pay 
for the current he actually uses. 

Two forms of tariff are proposed. The 
first is: A charge of x pence per unit 
for that part of the consumption which is 
equivalent to the use of the consumers’ 
maximum demand for n hours per year (or 
quarter or month), and y pence for any 
further consumption in the said period. The 
second form is: A yearly or monthly rent 
per lamp used at the time of maximum de- 
mand, and a charge of z pence per unit for 
the electricity actually consumed. 
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The second form is very much like the 
tariff proposed by Dr. John Hopkinson, who 
was the first to enunciate the principles on 
which Mr. Wright’s system is based. The 
first form is carried out practically by charg- 
ing an initial high price per kilowatt-hour 
on a number of kilowatt-hours equal to the 
product of the maximum kilowatts demand- 
ed at any one time during the period under 
consideration and a fixed number of hours 
per day, say one hour or one and a half. The 
rest of the energy consumed is then charged 
for at a very moderate rate. Another way of 
stating the method is to say that there is a 
low fixed rate per unit on the total quar- 
terly consumption, and in addition, an ex- 
tra charge in proportion to the maximum 
amount of current demanded at any one 
time during the quarter. 

The object of this system is to induce 
consumers to keep their maximum demand 
as low as possible and to encourage a steady 
and long-continued use of current. 

Mr. Wright’s argument is based very 
largely on experience in the lighting busi- 
ness, in which the load line has a very high 
peak in the early evening hours. Where 
there is a large day consumption of energy 
by motors, or where the load line is lev- 
elled in other ways, the benefit of a vary- 
ing and complicated system of charging is 
practically lost. In fact, the variation and the 
complication of the Wright system were the 
chief objects of attack in the discussion 
which followed the reading of the paper. 
the general consumer cannot comprehend 
the principles upon which the system is 
based, and he cannot understand at all why 
his bills have such wide and apparently such 
inconsistent fluctuations. These objections 
have led to modifications of the Wright sys- 
tem, with a view to simplifying it, while 
still preserving the essential principles. At 
Hastings, for instance, a consumer pays an 
annual rental of ten shillings per lamp, and, 
in addition, one and one-half pence per 
kilowatt hour of energy. 

Mr. Wright apparently does not attach 
enough importance to the storage battery as 
a load equalizer, while, as a matter of fact, 
in direct current stations, and in alternating 
systems with rotary-converter sub-stations 
accumulators can be employed with a stor- 
age capacity large enough to permit much 
of the machinery to be run continuously at 


REVIEW OF THE 


its normal load, when the necessity for any 
other rate than a straightout flat one dis- 
appears. 

Mr. Wright’s whole method aims to make 
the tariff for each consumer equal to the 
total cost of supplying him, plus a fixed 
profit. There is another principle upon 
which a system might be based, and which 
in the long run might result in the “great- 
est good to the greatest number,” if it could 
be properly applied. That is, making each 
consumer pay for the current in proportion 
to its utility to him, or, in other words, 
“charging what the traffic would bear.” To 
a limited extent, the Wright system does 
this, but only incidentally, and it would be 
interesting to see how the “utility standard” 
would work out when fully developed in 
practice. 


High-Speed Steam Engines. 

THE term high-speed as applied to steam 
engines is altogether relative in its meaning, 
engines which a few years ago would have 
been termed high-speed, being now well 
within the category of medium-speed, while 


what is high speed in one locality is by no 


means so in another place. It is also neces- 
sary to specify whether high rotative speed, 
or high piston speed is meant, so that the 
term is one which should always be qual- 
ified when used, so that the user’s position 
may not be misunderstood. 

In a paper recently presented before the 
Liverpool Engineering Society, Mr. John 
Davidson discussed high-speed steam en- 
gines in a very clear manner, confining him- 
self to engines of the quick-revolution type, 
setting forth their advantages as they are 
employed in modern engineering practice; 
especially in connection with the driving of 
electric generators, and without indorsing 
all of his views upon this much-discussed 
subject, we review much of the interesting 
matter presented. 

Mr. Davidson sets forth the general ad- 
vantages of the high-speed engine as fol- 
lows: 

“Electric generators were first driven by 
engines of the slow revolution type through 
gearing—either ropes or belts, etc., but this 
arrangement is now in almost every case 
superseded by engines coupled direct to the 
generators, the majority being engines of 
the quick revolution type, and thereby the 
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losses due to the intermediate gearing, viz., 
ropes or belts, have been entirely dispensed 
with. This means economy in steam con- 
sumption, space occupied, and initial out- 
lay for plant. Of course engines for elec- 
trical work are not the only ones built of 
the quick revolution type, as engines have 
been constructed for many years past, and 
many are in course of construction, for driv- 
ing propellers for torpedo boats, etc., where 
it is absolutely necessary to get the maxi- 
mum power with the minimum weight of 
machinery. Engines built for this class of 
work are of the most excellent design, and 
the best material possible has been used in 
the construction of the same, and the author 
thinks he is safe in saying that the want of 
extremely quick revolution engines for tor- 
pedo boats has led to greater development 
in design of this class of engine, more even 
than in those required for electrical work; 
but there is one difference, and that is, en- 
gines for electrical work have to be able to 
work at their highest speed continuously, 
whereas engines for torpedo boats have only 
to work for short periods at full speed. 
“The quick revolution engine has long 
since proved to be a success, and has come 
to stay, and for electric light and power, 
the speed at which the engine should revolve 
is now limited, in most cases, by the build- 
ers of the generators, and not by the diffi- 
culties expected due to high speed in the 
engine itself. Engines of the quick revolu- 
tion type can be thoroughly relied on, and 
the wear of all parts has proved, after long 
experience, not to be excessive. An in- 
crease in speed in engines has been found to 
develop many advantages in the way of 
economy in steam consumption—this econ- 
omy increasing as the speed increases. Some 
disadvantages, or what might be described 
or imagined as such by many people, are, 
of course, developed, but these are out-bal- 
anced by the advantages developed, so they 
really cannot be taken into consideration.” 
Comparing the engine of slow rotative 
speed with the high speed engine of the 
Willans or similar type, Mr. Davidson calls 
attention to the large number of parts of 
engines of the Corliss type, and to the in- 
creased size and cost involved in the slower 
speeds. The disadvantages of the horizontal 
engine are also set forth, although it is not 
mentioned that the vertical engine is by no 
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means limited to the high-speed type, and 
that nearly all of the recent large engines 
for generating sets in power houses are of 
the vertical type. 

It is interesting to note that in the early 
history of electric lighting the generators 
required to be driven at high speed, and 
hence it was necessary to belt them from 
slow-speed engines, or design high-speed 
engines for direct connection. During the 
period in which the high-speed engine was 
being evolved a reverse transformation took 
place in generator design, and at present the 
large railway generators are constructed to 
be operated at about the normal rotative 
speed of large trip-valve engines, or from 
80 to 100 revolutions per minute. 

Meantime the advance in high-speed en- 
gines is making the high-speed dynamo 
hold its place longer than would otherwise 
have been the case, and many direct-con- 
nected generating sets with high-speed en- 
gines and dynamos are made and used with 
satisfaction. At the same time it must be 


noted that these installations are for the 
most part of but moderate magnitude, and 
that the large units, of 3,000 to 5,000 h. p., 


are equipped with slow-running engines and 
generators. It is interesting in this connec- 
tion to note that one of the best known 
firms building high-speed engines in Eng- 
land is also making preparations to con- 
struct Corliss engines for large powers in 
addition to the existing facilities for making 
their excellent high-speed engine. 

Mr. Davidson gives some data as to the 
steam economy of high speed engines, and 
these give an excellent showing. Thus a 
Willans engine of 400 h. p. showed a steam 
consumption of 12.49 pounds per h. p. hour, 
while a Belliss engine of 250 h. p. gave a 
steam consumption of 21 pounds per elec- 
trical h. p. hour, and a Browett-Lindley 
engine of 200 kilowatts size required 17.9 
pounds of steam per electrical h. p. hour. 
These results compare most favorably with 
the economy of slow-speed engines, and 
when the smaller first cost of the high-speed 
engines is taken into consideration, the ad- 
vantages of the quick-running engines, for 
the sizes for which they are adapted, will 
be seen. 

The high mechanical efhciency obtained 
with engines of the quick-revolution type 
is mainly due to the perfect system of lubri- 
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cation adopted, and the lightness of the 
parts. There are many other things, how- 
ever, besides the mechanical efficiency of an 
engine, which have considerable effect upon 
the steam consumption per brake horse pow- 
er, as, for instance, the following: 

Jacketting .of cylinders. 

Whether the steam be superheated or sat- 
urated. 

Surfaces exposed to atmosphere, and con- 
sequent loss due to radiation. 

Method of governing adopted, whether 
throttle or automatic expansion. 

Jacketting of cylinders appears to have 
very little advantage with engines of the 
short-stroke, quick-revolution type, and the 
quicker the engine runs, the less appears to 
be the advantage, so that now the majority 
of quick-revolution engine builders do not 
jacket the cylinders, having found that the 
gain resulting therefrom is not worth the 
extra expense entailed. 

Superheating, of course, has a most bene- 
ficial effect in reducing the initial condensa- 
tion practically to a minimum, according to 
the degree of superheat used. This applies 
to both quick-revolution and slow-revolu- 
tion engines alike. Superheated steam, al- 
though used many years ago, appears to 
have been abandoned owing to the mechani- 
cal difficulties caused thereby in the engine 
itself, and has only recently been taken up 
seriously as something worth using, and 
whereby great economy might be obtained. 

Respecting the areas of surfaces exposed 
for radiation and similar losses, on this 
point the quick-revolution engine scores 
heavily, and all that may be said here is that 
the quicker you run the engine the less the 
surfaces exposed; as the quicker the engine 
runs the less the size of cylinders required 
for a given power. 

There appears to be little doubt of the 
advantages of both types of engines, each 
having its proper place according to the 
conditions of its operation. For isolated 
plants and for small stations, using direct- 
current generators the high-speed engine 
will probably be always well suited, while 
for the great stations, using large units of 
several thousand horse power, the heavier 
slow-running engine presents advantages 
which may cor inue to outweigh those which 
Mr. Davidson has so fully presented for 
the quick-running engine. 


Alloys of Copper and Tin. 

THE reports of the Alloys Research Com- 
mittee of the Institution of Mechanical En- 
gineers are rightly regarded as classical 
contributions to the modern store of knowl- 
edge concerning the constitution and prop- 
erties of these important materials of con- 
struction, and to these we now have the ap- 
pendix, as it is called, in the form of the 
paper recently presented before the Institu- 
tion by Mr. William Campbell upon the al- 
loys of copper and tin. 

These researches were undertaken in 
order to investigate more fully the freezing 
point curve of the copper-tin alloys as pub- 
lished in the fourth report of the Alloys 
Research Committee, and to note the change 
of structure due to casting. 

Without going too deeply into the techni- 
cal side of this important subject, the gen- 
eral character of the investigations may be 
here discussed, and the methods of work 
described, together with some examination 
of the practical impurtance of the results to 
the engineer and constructor, while the met- 
allurgist and physicist may well study the 
original paper as an example of painstaking 
scientific work. 

The original curve of fusibility of the 
copper-tin alloys was determined by Le 
Chatelier, and was shown to consist of three 
branches, changes in direction taking place 
at 3 per cent. and at 75 per cent. of copper. 
The later investigations of Sir William 
Roberts-Austen have added other points to 
the curve which evidently indicate changes 
in molecular condition, and it was to inves- 
tigate the nature and constitution of the 
alloys at these points that the investigations 
of Mr. Campbell were undertaken. 

By polishing and etching various speci- 
mens, their physical constitution may be 
studied under the microscope, and the ob- 
ject of Mr. Campbell’s researches was to 
prepare the various alloys which showed 
peculiarities in the cooling curve, and to ex- 
amine them by the methods of metallogra- 
phy to discover, 1f possible, the causes of the 
peculiarities, or at least the structural con- 
ditions which accompanied them. 

The apparatus used in the researches is 
fully described in the paper, and consisted of 
a pyrometer of the Le Chatelier type, the 
galvanometer reflecting a spot of light upon 
a scale which could be watched as the cool- 
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ing took place, and the operation interrupted 
at any desired temperature. The method of 
operation consisted in the very careful prep- 
aration of the various alloys, their fusion 
in a double crucible, a smaller one being 
placed inside of a larger and the space be- 
tween being filled with asbestos, so as to in- 
sure slow cooling. In this way the average 
time of the fall in temperature from 1,800° 
to 900° F. was about half an hour. When 
the melted alloy was removed from the fire, 
together with the outer crucible and lid, the 
thermo-couple of the pyrometer was pushed 
through a hole in the lid, into the molten 
metal. When the spot of light reflected 
from the pyrometer showed on the scale the 
desired temperature, the wires of the ther- 
mo-couple were withdrawn quickly, and the 
inner crucible and its contents plunged into 
cold water. 

By this method a great number of speci- 
mens of varying content of copper and tin 
were obtained, each having been slowly 
cooled to a determined temperature, and 
then suddenly chilled, so as to secure the 
structure at that point, and these specimens 
were then polished and etched and examined 
under the microscope. A large number of 
engravings from micro-photographs of the 
various alloys accompany Mr. Campbell’s 
paper, and these, with his comments, enable 
the researches to be intelligently followed. 
While the study of these must be left for the 
student who desires to follow the work in 
detail, some of the general conclusions may 
here be given. ; 

There appears to be no doubt that most 
important structural changes take place in 
solid alloys as the result of heat treatment, 
and while it may be necessary for the micro- 
scopical examination to be supplemented by 
tensile and compression tests, before the re- 
sults become fully applicable to the engineer 
and constructor, yet much of practical value 
is already shown. 

In the course of the discussion, Mr. Mil- 
ton, of Lloyd’s, called attention to the value 
of the cooling curves of the various alloys 
as revealing the purity of the metals em- 
ployed. The researches of Roberts-Austen 
indicate that in the case of pure metals the 
breaks which appear in the curves are per- 
fectly horizontal, while with impure metals 
they are curved, or present rounded corners. 
The explanation is that at the temperature at 
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which the break occurs a certain number of 
molecules of a definite compound of copper 
and tin become solidified and when the tem- 
perature falls a few degrees a few others so- 
lidify, these being of a composition richer in 
tin than the first,and forming a layer around 
them. There are thus formed successive 
layers of increasing richness in tin, accord- 
ing to the rate of cooling. 


The Testing of Steel for Girders. 

Tue development of testing methods, 
and the general use of some form of test- 
ing machine at steel works at the present 
time, indicates a great advance over com- 
paratively recent times, when but little ac- 
curate or reliable information could be had 
about the material which went into a given 
structure. At the same time there are a 
number of points which may appear to be 
of minor importance, but upon which, in 
fact, much of the value of the tests de- 
pends. 

An article in a recent issue of The En- 
gineer upon the testing of steel for girders, 
brings out some useful and practical feat- 
ures, which may well be repeated and em- 
phasized here. 

In the construction of steel girders, the 
material is usually furnished to the con- 
tractor by the steel maker, and tested in the 
presence of the engineer or his inspector. 
Here the question of the character of the 
test piece enters very materially into the re- 
liability of the results. This leads the way 
to a divided responsibility, since the makers 
decline to assume responsibility for tests 
made after the material has left their works, 
and insist upon abiding by tests made upon 
their own machines by their own men. The 
engineer, on the contrary, holds the contrac- 
tor responsible, and his inspector takes his 
specimens from the pieces which have been 
delivered to the contractor, and which may 
or may not be properly representative of the 
material as a whole, and these he sends to 
an independent testing firm or bureau, 
throwing the brunt of the results upon the 
contractor. Without throwing any reflec- 
tions upon any one, it often appears that the 
testing machines employed by the engineer 
do not give as satisfactory results as those 
used by the steel makers. This may de- 
pend upon the way in which the machines 
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are handled, or upon the test specimens, and 
in any case may become a source of dis- 
satisfaction. 

In many cases these difficulties are avoid- 
ed by having the engineer’s inspector sta- 
tioned at the steel works, the material being 
accepted or rejected upon his reports, but 
these tests should also be subject, in part at 
least, to revision upon the machine of a 
third and independent expert. 

It is granted that there should be some 
sort of a test of the material from each 
furnace charge, and in this matter the se- 
lection of the test specimens should have 
consideration. In many instances test 
pieces are taken from crop ends, shearings, 
and scrap, but there is no evidence that 
these faithfully represent the material which 
is under stress in the finished structure. 
It is not always fully established even that 
they are from the pieces they are supposed 
to represent. The most reliable method, 
but not the most economical, is to take one 
plate from each charge of the delivered 
material, and cut the test pieces from the 
body, the number of plates ordered includ- 
ing sufficient for this purpose. 

In this connection attention may be called 
to the importance of using machines with 
recording attachments, so that each test 
piece may be accompanied with its own 
autographic record. The information con- 
veyed by a record is so far in advance of 
the mere results of scale readings that no 
comparison is to be made, and the reliability 
of recorders now to be had, and capable of 
being attached directly to the test piece it- 
self, independently of the construction of the 
machine, is such that there is no reasonable 
objection which can be urged against them. 

In all these matters it is greatly to be de- 
sired that the work of the International As- 
sociation for Testing Materials should be 
taken into consideration, and that the meth- 
ods recommended by it should be accepted 
and used in practical and commercial work. 
Apart from the value of the work of the 
association in advancing methods the great 
importance of making tests in such a man- 
ner as to be comparable in all parts of the 
world is a sufficient reason for accepting 
the work of this association and standard- 
ising both the test pieces themselves, and 
also the methods of examining them. 


REVIEWort®CONTINENTAL PRESS 


The Prizes of the French Academy. 
Ir has long been the function of the 


French Academy to decide upon and to 
award various prizes which have been 


founded for the purpose of the encourage- 
ment of the arts and sciences, and the yearly 
announcements of these high distinctions 
are always regarded with interest by scien- 
tific men and by those who realize the im- 
portant part which applied science plays in 
the conduct of life and the welfare of so- 
ciety. 

Among the large number of prizes in the 
award of the Academy there are several 
which belong to the field of the work of the 
engineer. This is to be expected in the 
department of mechanics, but it is interest- 
ing to note that more and more those de- 
partments which formerly were ranked in 
the domain of pure science, are being hon- 
ored for work which properly belongs to 
the field of engineering. Thus among the 
present announcements, under the classi- 
fication of Physics, Chemistry, and the gen- 
eral prizes, will be found subjects belonging 
to the domain of the engineer, either as re- 
gards their present applications, or for their 
prospective importance in the immediate 
future. 

Thus the special Extraordinary Prize of 
6,000 francs in the Department of Mechanics 
is divided between Lieutenant Tissot, for 
his work on the utilisation of wireless teleg- 
raphy to naval use, and M. Marbec for his 
discussion of the computation of the 
strength of pipes subjected to high pres- 
sures. The method of M. Marbec is based 
upon the elastic theory, and treats of the 
stresses in the successive lamine of the 
material. 

The Plumey prize goes to Professor 
boulvin, for his excellent work in connec- 
tion with engineering education at the uni- 
versity of Ghent, and especially for the de- 
velopment of the temperature-entropy dia- 
gram and its application to the study of the 
economical performance of the steam en- 
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gine. This award will be appreciated by all 
those who know the good work done by 
Professor Boulvin, and his paper on the in- 
fluence of the mechanical laboratory, which 
will appear in an early issue of THE EN- 
GINEERING i.AGAZINE, will be awaited with 
great interest, since the announcement of 
this award. 

In view of the present interest in all that 
relates to the development of the steam tur- 
bine, it is worthy of note that no one of the 
papers submitted for the Fourneyron prize 
for a theoretical or experimental study of 
the steam turbine was thought worthy of 
award, so that the prize will go over until 
1903. 

The Montyon prize was awarded to M. 
Aimé Witz for his general good work in 
applied mechanics, and those who know the 
extent of his contributions to applied sci- 
ence will agree in the justice of the decision. 

Among the prizes in the department of 
Physics, the most important, the La Caze 
prize, was given to M. Curie, who, with his 
talented wife, has done so much to develop 
our knowledge of the existence of radiant 
energy, and to isolate new radiant sub- 
stances. The Gaston Planté prize went to 
M. Boucherot, for his improvements in in- 
duction motors and for his researches in 
alternating-current machinery. 

The Kastner-Boursault prize for the ap- 
plication of electricity in the arts, was 
awarded to MM. Gall and de Montlaur for 
their development of commercial electro- 
chemistry, especially in connection with the 
electrolytic manufacture of the chlorates of 
potash and soda. It has been largely due 
to the efforts of these engineers that the 
important industry of electrolytic chemistry 
has been developed in France, resulting in 
the utilisation of many sources of water 
power in Savoie and Dauphiné, the present 
electrolytic production of chlorates in France 
exceeding 6,000 tons annually, this replacing 
products formerly imported from England. 

An award indirectly connected with en- 
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gineering is that of the La Caze prize for 
Chemistry to MM. Wyrouboff and Ver- 
neuil, for their work in connection with the 
isolation of cerium, didyium, and lanthanum 
from their minerals, together with the in- 
vestigation of new minerals in which these 
metals are found. The importance of a full 
knowledge of the minerals used in the man- 
ufacture of incandescent gas mantles is of 
such importance in connection with light- 
ing by gas and by petroleum and alcohol 
vapour, that it passes beyond the domain 
of chemistry and becomes of general tech- 
nical value. 

It has often been questioned whether the 
offering of prizes really tends to stimulate 
invention or research, and this point is still 
open to debate. In fact, nearly all the sub- 
jects which have been honored by the 
awards of the Academy have been under- 
taken for other ends than the gaining of 
academic prizes, these rewards coming later. 
At the same time the fact that the labours 
of scientific men are ranked with those of 
the other learned professions in the esti- 
mation of the highest tribunal of the nation 
cannot but have a beneficial general effect 


upon the ambition of all who devote them- 


selves to science, however disinterested 
their immediate labours may be. Such a 
recognition then is to elevate the profession 
before the entire nation and furthers its 
work in directions in which it might other- 
wise be little known. 

It is interesting to note that nearly all the 
subjects which have been selected for award 
have been discussed and reviewed at length 
in the columns of this Magazine during their 
development, so that its readers will find 
both names and subjects not unknown to 
them. 


Measurement of Engine Speeds. 

WE have referred in these columns more 
than once to the increasing attention which 
is being paid to the closer regulation of 
the angular velocity of steam engines, this, 
in some instances, such as the parallel run- 
ning of alternators, being of more impor- 
tance than the maintenance of a uniform 
mean rotative velocity. Various methods 
have been devised for computing the vary- 
ing turning moments in engines of different 
kinds and with one or more cylinders, but 
the number of elements which must be 


THE ENGINEERING MAGAZINE. 


taken into account renders the accurate 
computation extremely difficult. Thus there 
is the varying pressure of the steam on the 
piston, the varying effect of the inertia of 
the reciprocating parts, the angular action 
of the connecting rod as well as its swing 
in a vertical plane, also the effect of the 
unbalanced rotating masses attached to the 
shaft, and all these have to be reduced 
to the equivalent turning moments at each 
position of the crank. 

In order to check the results of compu- 
tations, various methods of recording the 
actual variations in angular velocity have 
been tried, and the whole subject has re- 
cently been presented in a discussion before 
the Société Internationale des Electriciens, 
published in the Bulletin of the society. 
From the interesting discussion we may 
refer especially to the communication of 
M. L. E. F. David, which from the sim- 
plicity of the method described should be 
extensively known and used. 

M. David begins by discussing the varia- 
tions in the impelling forces acting upon 
the crank, and examines a number of indi- 
cator diagrams, showing the effect of vari- 
ous points of cut-off. With these he ex- 
amines the effect of the reciprocating parts, 
and describes the method of reducing the 
forces to diagrams representing the varia- 
tions in turning moment on the crank 
throughout a whole revolution. 

If we imagine a crank revolving at the 
same number of revolutions per minute as 
the crank of the engine, and having an 
absolutely uniform angular velocity, this 
crank being placed by the side of the actual 
crank of the engine, we can understand that 
the engine crank would gain or lose in 
position over the uniformly moving crank. 
crank. When the turning moment was in 
excess Over the resistance the engine crank 
would gain, and when the resistance was in 
excess the crank would lose in position 
over that of the ideal crank. At any point 
in the revolution there would be an angular 
difference in the positions of the two 
cranks which would be a measure of the 
difference in angular velocity at that point. 

M. David has attempted to devise an ap- 
paratus which shall enable these conditions 
to be realised in practice, and with an ex- 
cellent measure of success. Briefly, his de- 
vice consists of a disc attached to the end 
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of the crank shaft, and revoiving with it. 
On the face of this disc, which is about 9 
inches in diameter, there is produced an an- 
nular surface of smoke and against this 
smoked surface there is pressed a small 
stylus attached to one of the prongs of a 
tuning fork. The vibrations of the fork 
thus trace waves upon the smoked surface, 
the amplitude of the waves depending upon 
the force of the vibrations, and the length 
upon the speed of rotation of the disc. 
Since the fork emits a constant note, the 
successive waves indicate uniform intervals 
of time, and if the rotation of the disc were 
uniform the waves would be of uniform 
length. By removing the disc and fixing 
the record on the smoked surface by spray- 
ing varnish upon it, a graduated circle with 
equal divisions may be drawn upon the 
paper, and also radial lines corresponding to 
equal numbers of waves, the variations be- 
tween the uniform graduations and those 
representing equal numbers of waves giving 
the angular speed variations for the cor- 
responding parts of the revolution, and the 
speed of the engine may thus be compared 
with uniform rotation very closely. 

M. David gives a number of such rec- 
ords in his paper, and, when studied in con- 
nection with the corresponding operating 
conditions, some very instructive informa- 
tion. 

The paper is also especially thorough in 
its examination of the influence of the 
weight of the reciprocating parts upon the 
turning moments upon the crank. Especial- 
ly interesting is the examination of the 
exect of the weight of the reciprocating 
parts for varying loads. A weight which 
may have an excellent corrective influence 
at the normal load may become a source of 
marked perturbations for light loads and 
early points of cut-off. é 

In general, the results given by the re- 
cording apparatus of M. David show greater 
angular variations of speed than are in- 
dicated by computation. This is to be ex- 
pected since there are numerous small fac- 
tors which cannot be taken into account in 
the computation, but which make up an ag- 
gregate sufficiently great to have a percepti- 
ble effect. The point of cut-off is not of uni- 
form duration, nor is it the same for both 
ends of the cylinder, the frictional resist- 
ances are not constant, there are variations 


in steam pressure and vacuum, and in the 
dryness of the steam, while there are vibra- 
tions of the governor and the elasticity of 
its connections and of other parts of the 
machinery, and all these enter into the final 
result, although most of them are impossible 
of separate determination. 

With such a method of record, in which 
all the elements of speed variation are col- 
lected into a final record of the actual 
effects, the whole subject should be placed 
in a form for careful study, and the re- 
sults of various methods of improvement 
may be put to actual test and record, and 
the result should be apparent in the practi- 
cal influence upon steam engine design. 


Superheated Steam. 

A RECENT paper by M. Nolet, upon the 
principles involved in the use of superheated 
steam, is review at length in La Revue 
Technique, and the treatment is so compre- 
hensive that some extracts are here given. 

In the first place he calls attention to the 
imperfect general understanding existing 
among many as to the real condition of the 
medium which we call superheated steam. 
There is no doubt as to what is meant by 
the terms solid or liquid, but when we 
come to the expressions “the state of 
vapour” and “the gaseous state” there is 
room for misunderstanding. 

When water is boiled in a closed vessel 
until it is entirely vapourised, the steam, 
from the time it begins to form, is satur- 
ated; that is, it possesses the temperature 
due to its pressure. If after the water is 
entirely evaporated, heat continues to be 
supplied, the steam becomes first dry, and 
then, assuming the pressure to remain con- 
stant, the temperature and the volume in- 
crease, and the steam becomes superheated. 
Superheated steam, then, has a tempera- 
ture higher than that due to its pressure, 
and in this new state it possesses the same 
properties as a gas. As a matter of fact the 
so-called permanent gases are really va- 
pours considerably superheated above their 
points of saturation. 

If now we take the superheated steam, 
and subject it to the reverse operation, we 
observe two interesting phenomena. As 
heat is abstracted the temperature falls 
without any change in the state occurring. 
When, however, the temperature dife to the 
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pressure is reached, any further abstraction 
of heat produces a very marked change, it 
being impossible to remove heat without a 
portion of the steam being reduced to the 
liquid state, or, in other words, becoming 
condensed, and a continued abstraction of 
heat will result in the return of the steam 
entirely to the liquid state. 

The same conditions, reproduced in the 
cylinder of a steam engine, will produce the 
same effects. What, then, will be their 
influence upon the economical performance 
of the engine? 

From the time the steam leaves the 
boiler until it is rejected from the engine, 
a continual abstraction of heat is going on. 
After the inevitable loss of heat in the 
pipe through which it passes on its way 
from the boiler to the cylinder, the steam, 
at the moment of admission, comes: into 
contact with the walls of the cylinder, al- 
ways much lower in temperature, since they 
have been cooled by the exhaust steam 
which has just left them, and it has been 
shown experimentally that the initial con- 
densation may range from 20 to 40 per 
cent. of the total weight of the steam ad- 
mitted. At the point of cut-off, therefore, 
instead of finding dry, or saturated steam 
in the cylinder, capable of giving the best 
results, there generally exists a mixture 
of steam and vapour of water. 

Many attempts have been made to remedy 
this state of affairs, among which may be 
mentioned the use of the steam jacket, by 
which a fresh supply of heat is given 
through the lining of the cylinder. 

The use of multiple expansion, in two or 
more cylinders, has also been extensively 
used, this preventing the incoming steam 
from meeting directly the walls which have 
just been cooled by contact with the ex- 
haust steam. All such methods, however, 
are but palliatives, acting after the harm 
has been done, and capable of remedying 
it in part only. 

This whole subject was investigated very 
thoroughly by Hirn and by the studies of 
the Ecole Alsacienne, and the result showed 
that the heat balance deduced from the 
heat exchanges going on in the cylinder in- 
variably indicated a material loss of useful 
work. 

The true remedy for these losses ap- 
pears irf the superheating of the steam be- 
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fore it enters the cylinder, thus permitting 
the inevitable reduction in temperature to 
affect the temperature of the steam without 
affecting its state. Hirn expressed himself 
in this respect in no uncertain terms. In 
his Théori Mécanique de la Chaleur, he 
says: “In the more or less remote future, 
when a sensible and rational progress in 
applied mechanics shall triumph over mere 
routine, the use of superheated steam will 
inevitably replace that of saturated steam, 
especially in cases where economical power 
is demanded.” Since the time of Hirn, these 
principles have been advocated by Sainte- 
Claire Deville, Troost, Wethered, Siemens, 
and many others equally celebrated, and 
within the past few years the use of super- 
heated steam has gained many advocates 
among practical men. 

The principal practical difficulties which 
have been encountered in the use of super- 
heated steam have been with the apparatus 
for superheating, and with the action of the 
highly heated steam upon the valves, pack- 
ing, joints, etc., of the engine. For these 
reasons, superheating, which was tried ex- 
tensively in England from 1850 to 1860, was 
then given up; but, as M. Nolet well puts 
it, it was not superheating, but rather super- 
heating apparatus, which was abandoned. 

At the present time there are several 
superheating devices in the market, de- 
signed upon scientific principles, and capa- 
ble of providing steam superheated at least 
200° C. above the temperature due to the 
pressure. Lubricants are readily obtained 
which will resist these temperatures, and. 
with engines, designed for the use of super- 
heated steam no difficulties are experienced 
in daily operation. The steam and fuel econ- 
omy obtained by the use of superheated 
steam reaches 20 per cent., and in many in- 
stances this economy enables one or more 
boilers in a battery to be dispensed with, 
thus effecting an additional economy in the 
labor of firing. 

In this connection it may be worth while 
to call attention to the fact that in engines 
for use with superheated steam the disposi- 
tion of metal in the cylinders and valves 
may have an important effect upon the sat- 
isfactory working. Engines in which heavy 
masses are cast in one piece with the body 
of the cylinder are apt to be warped out of 
truth by the heat, while large flat slide 
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valves, or long Corliss valves, may be 
found difficult to keep tight. The best re- 
sults are obtained with poppett valves 
which open by direct lift without any slid- 
ing action, and with care such valves may 
be so arranged as to permit a uniform heat- 
ing of the entire cylinder and valves chest. 
It is interesting to note that the steam tur- 
bine, by reason of its entire freedom from 
rubbing surfaces, or the need of any sort 
of lubricant, is the best type of engine for 
use with superheated steam, and experience 
has shown that a marked economy results 
from its use. 


The Transformation of the Merchant 
Marine. 

In an exhaustive review of the present 
situation of the merchant marine of the 
world, presented before the tighth Con- 
gress for Navigation by M. Vétillart, and 
published in the Annales des Ponts et 
Chaussées, the transformation which has 
been made in recent years is especially dis- 
cussed, and the limitations imposed by ex- 
isting port facilities are brought out. 

M Vétillart prefaces his paper with the 
statement that the present La Barre dock at 
the port of Havre was built in the same 
year (1807) in which Fulton started the 
Clermont on her trips between New York 
and Albany; the entrance of this important 
dock, which has served from that time until 
the present, being 13.64 metres (44.75 ft.) 
wide at the top, 11.69 metres (38.35 ft.) at 
the bottom, and with a depth of 6.70 metres 
(22 ft.) over the entrance still at mean high 
water. These dimensions were ample for 
the vessels of that day, the breadth then 
rarely attaining 10 metres, and the draught 
being less than 5 metres. 

In 1899 the plans for a new dock were 
commenced, and work upon it has since 
been begun. This will have a width of 30 
metres (08.42 ft.), and a length of 240 
metres, 787.4 ft.), with a maximum depth of 
9.65 metres (31.66 ft.) over the sill at high 
tide. These dimensions will admit vessels 
similar to the Oceanic or the Ivernia, of 
which the displacement exceeds 20,000 tons. 

These figures indicate the changes which 
have taken place in the dimensions of mer- 
chant vessels during the past century, and 
indeed most of the increase has been in 
the last quarter of the century, while it is 


still progressing, and bids fair to continue. 

Reviewing the causes which have led to 
the increase in the dimensions of mer- 
chant vessels, M. Vétillart rightly attributes 
it primarily to the advent of steam naviga- 
tion, but there are also other: conditions 
both constructive and commercial, which 
have aided in the growth in the dimensions 
of ships. 

In the early history of steam navigation 
steamships were used for voyages of mod- 
erate length only, but with the improve- 
ments in the propelling machinery, securing 
such an economy of fuel that the eceonomi- 
cal steaming radius was greatly increased, 
the use of steamships for heavy cargo 
transport over long distances introduced a 
new factor in marine traffic. Apart from 
the commercial importance of providing 
large vessels, the relation between size 
of hull and proportional power required 
for propulsion enters into the problem. The 
greater relative economy of motive power 
to burden in large vessels has contributed 
largely to the increase in dimensions, and 
in the competition for ocean freights the 
large cargo steamer has easily taken the 
lead. 

The limitations of port facilities having 
been early reached as to width and draught, 
it remained only practicable to increase the 
displacement by increasing the length. In 
the early sailing vessels the ratio of length 
to beam was almost always included be- 
tween 3.60 and 3.80. Some of the fast 
clipper ships were made of a length equal 
to 4.5 to 5 times the beam, and in the last 
of the wooden transatlantic steamers the 
ratio of length to beam reached 6 to 7. At 
the present time, with steel construction, the 
ratio has increased to 10 or 11, the limit 
mainly being found in the increased ten- 
dency to vibration, injurious alike to hull 
and machinery, besides causing discomfort 
to the passengers. 

Among the changes which may be noted 
in ship construction during the period cov- 
ered by the paper of M. Vétillart is that of 
the modification in weights. The introduc- 
tion of iron for the hull construction caused 
a reduction of about Io per cent. in weight 
over that of a wooden hull of the same 
displacement, and the use of steel caused a 
further reduction of 10 per cent. The old 
wooden hulls weighed about 50 per cent. of 
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the total displacement, while the present 
steel cargo steamers weigh about 30 per 
cent. of their displacement. The hulls of 
the modern transatlantic liners weigh about 
one-half of their total displacement, but 
this is due to the numerous bulkheads, and 
the general solidity demanded for the high 
speeds and heavy stresses to which they 
are subjected. 

The machinery of the earliest steamships, 
operating at very low pressures and slow 
speeds, with rectangular boilers, weighed 
about 800 kilogrammes (1,760 pounds) per 
horse power! Even as late as 1860 the 
weight was as high as 500 kilogrammes 
(1,100 pounds) per horse power. At the 
present time the weight of the propelling 
machinery in the express steamers is about 
250 to 300 kilogrammes (550 to 660 
pounds), and in the cargo steamers about 
200 kilogrammes (440 pounds) per horse 
power. There has thus been made a re- 


duction in weight to one-third or one-fourth 
that of 40 years ago. Of course far greater 
reductions have been made in the weight 
of the propelling machinery of torpedo boats 


and destroyers. Thus, for example, the 
machinery of the Forban, by M. Normand, 
weighs only 16.7 kilogrammes (368 
pounds) per horse power; about equally 
divided between the engines and boilers. 
These reductions in weight have been ob- 
tained by several means, among which may 
be mentioned; the substitution of the screw 
propeller for the paddle wheel; the intro- 
duction of high-speed direct-acting engines, 
in place of the older, slow-moving ma- 
chines! the substitution of cylindrical boil- 
ers, and consequent increase in steam pres- 
sure; and the use of forced draft. 

To these should be added the improve- 
ments in metallurgy, by means of which 
stronger and better materials of construc- 
tion have been provided; permitting the use 
of steel castings and forgings, the use of 
nickel-steel, etc. 

A most important advance is that which 
has gradually been made in the consump- 
tion of fuel, this affecting not only the 
economical performance, but also the space 
required for the carrying of fuel. 

The early low-pressure engines required 
about 28 kilogrammes (62 pounds) of water 
per h. p. hour, and 4.5 kilogrammes of coal 
(10 pounds). At the present time the pro- 
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pelling machinery of ordinary cargo boats 
requires put 7 to 8 kilogrammes (15.4 to 
17.6 pounds) of water per horse-power 
hour, and a consumption of but 08 to 1 
kilogramme (1.76 to 2.2 pounds) of coal. 

The progress in fuel economy may be 
attributed to the use of the surface con- 
denser, to the use of improved boilers, and 
the employment of multiple-expansion en- 
gines, thus permitting the production and 
utilisation of much higher steam pressures 
than formerly, as well as higher degrees 
of expansion without proportional loss 
from cylinder condensation. 

M Vétillart deduces formulas for the 
various relations between size, speed, power, 
fuel consumption, etc., from which it is pos- 
sible to determine the most advantageous 
arrangement for any required service, and a 
study of this portion of his paper should 
lead to the application of scientific prin- 
ciples to questions hitherto considered al- 
most wholly commercial. 

The result of all this progress which has 
been made in the construction of large mer- 
chant steamers is the realisation of the 
necessity for the improvement of harbours 
and channels, Those ports which desire 
to secure or retain the commerce of the 
world must provide a depth of at least 9 
metres of water (29.5 feet) and indeed 
great freighters such as the ‘“Pennsylva- 
nia,” when fully loaded, draw 9.75 metres 
(32 feet), and unless provision is made at 
existing ports for the accommodation of 
such vessels, it must be expected that the 
traffic will go elsewhere. It is to the engi- 
neer that commerce must look for its prog- 
ress in the immediate future, as it has many 
times in the .past. 


Experiments on the Propulsion of Ships. 
Tue great value of the testing tank as a 
means of obtaining data for the powering 
of ships and for the comparison of various 
hull models, is now firmly established, and 
a number of such tanks are in constant 
use in Europe and America. These tanks 
thus far have been operated upon the 
method originally suggested by Froude, the 
hull being modelled in paraffine or wood 
and drawn through the water by mechanism 
which measures the resistance of the model 
and the speed of its motion. The relation 
of these measured quantities to those for the 
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full sized hull may be reduced to formulas 
for ready application, so that the resistances 
for various speeds may be experimentally 
determined, and the powering, or the in- 
fluence of changes in model, be practically 
studied. 

The information obtained by this method, 
while of the greatest value, does not reveal 
anything about the behaviour of the pro- 
peller, but leaves this to be deduced from 
the resistance of the hull. 

It is now proposed by Ing. Nino Peco- 
raro, in a paper in a recent issue of the 
Rivista Marittima, to provide models in the 
testing tank with screw propellers, driven 
by electric motors, thus enabling the pro- 
pelling forces to be determined in terms of 
the revolutions of the propellers. In this 
way it is proposed to determine points in 
curves which shall show the number of 
revolutions of the screw corresponding to 
various speeds, and also curves showing the 
efficiency at different velocities. 

The earlicr experiments in this direction, 
made in the testing tank at the arsenal at 
Spezia, did not have the propeller mounted 
on the model. Instead, the propeller was car- 
ried by a light framework carried on over- 
head track, the motion being transmitted by 
a vertical shaft extending down into the 
water, and connected to the propeller shaft 
by a pair of bevel gears. The propeller 
thus pushed the model along, but was 
itself carried by the separate framework. 
This method naturally introduced disturb- 
ing factors, such as the resistance of the 
water to motion of the shafts and gears, as 
well as to the immersed portion of the 
framework by which they were carried. The 
errors have been entirely eliminated by the 
improvement of placing an electric motor 
in the model, the current being taken from 
feed wires running the entire length of the 
tank, the regulation being controlled en- 
tirely by the observers. The power supplied 
may be measured electrically to a high de- 
gree of precision, and the speed regulated 
and recorded, both as to the revolutions of 
the propeller and the speed of the model. 
Since the resistance of the latter may be 
previously determined by towing it in the 
usual manner, the efficiencv of the pro- 
peller is given, and experiments may easily 
be made with propellers of various forms. 

Signor Pecoraro gives details of tests 


made at Spezia with two models about 14 
feet long, one having a single screw and the 
other provided with twin screws, and com- 
parisons between these models using the 
older apparatus with the propellers suspend- 
ed from the separate framework, and the 
improved arrangement with motors in the 
models, showed the losses due to the re- 
sistance of the suspended apparatus. 

The paper contains a mathematical an- 
alysis of the relations between the model ap- 
paratus and the full sized ships, and numer- 
ous curves are plotted to show how general 
results may be obtained from a limited 
number of experiments. 

The application of the testing tank to 
the study of the action of screw propellers 
cannot but furnish much valuable infor- 
mation in connection with the propulsion of 
ships. Although a vast amount of study, 
theoretical and practical, has been given 
to the screw propeller, the real perform- 
ance of any screw is uncertain until it has 
been placed in the ship and given an actual 
trial. If the effect of diameter, speed, pitch, 
shape and surface upon the ~erformance of 
a screw propeller can be obtained in the 
testing tank; and, furthermore, if this 
knowledve can be obtained in connection 
with the actual resistance of the hull in 
which the screw is to be placed, one of the 
chief elements of uncertainty in the pre- 
determination of the speed of a proposed 
vessel will have been removed. 

The trials in the testing tank should sup- 
plement, not replace to mathematical study 
of propulsion, and in no case should such 
a useful auxiliary be permitted to replace 
analysis, and allow the indiscriminate use 
of empirical methods of design and propor- 
tion; rather should the experiments be 
used to check and confirm the theoretical 
deductions, and be guided by them from 
inception to conclusion. 


Water-Tight Compartments on Ships. 

Wiru the increasing size and speed of 
steamships there has come increased at- 
tention to the details upon which depend 
both strength and floatibility, the impor- 
tance of freedom from disaster being fully 
appreciated both by constructors and by 
the travelling public. 

Among the recent propositions for im- 
provement in the construction of ships, we 
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note the recent paper of M E. Duchesne, 
presented before the Société des Ingénieurs 
Civils de France, and published in the 
Mémoires of the society. 

M. Duchesne, by virtue of his long ex- 
perience as expert engineer of the Bureau 
Veritas, as well as because of his wide ac- 
quaintance with all departments of marine 
construction, is entit!ed to an especial hear- 
ing, while the novelty of his ideas must 
not be permitted to deter the most con- 
servative from a careful examination of 
their soundness. 

A ship consists essentially of two dis- 
tinct structures, one being a girder, resist- 
ing by its structural strength the action of 
the winds and waves, and stresses due to 
the motive power, the other, the hull, op- 
posing by its tightness the entrance of the 
water to the passengefs, merchandise, and 
machinery. Under the present system of 
construction these two structures, although 
independent in their functions, are com- 
bined in one and the same, the hull being 
at the same time the girder and the water- 
tight shell. The necessity of this com- 


bination is obvious for vessels of moderate 


size, and indeed in such cases it offers de- 
cided advantages over any other method, 
but with the increasing size of vessels the 
conditions become modified. 

In the present system of construction 
each portion is dependent upon the other. 
If, by any accident the hull of the ship is 
damaged the water rushes in. In like man- 
ner the stresses which heavy seas necessarily 
inflict upon a long hull produce deforma- 
tions which mav cause serious leaks. The 
principal improvement which has been made 
is the introduction of a number of trans- 
verse bulkheads with water-tight doors; 
these, when closed, separating the ship into 
compartments limiting the inflow of water 
t- the section in which the break occurs. 

M. Duchesne proposes to separate the 
two elements of the ship to as great an ex- 
tent as practically possible. The system 
which he advocates is really an extension of 
the present double-bottom construction, and 
contemplates the construction of a complete 
water-tight inner hull, about two-thirds of 
the length of the ship, and having a space 
of three or four metres between its bottom 
and the main outer hull. This inner hull 
is stoutly made and heavily braced within, 
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and is connected to the outer hull by parti- 
tions and braces, these latter, however, be- 
ing made of mild steel, and not so rigidly 
braced as to transmit excessive deflections 
to the inner hull. The outer hull, therefore 
receives the action of the waves, and is 
made amply strong to resist them as under- 
stood in present methods of construction, 
but should leaks occur through straining or 
buckling, or should there be a collision, the 
inner hull would afford perfect security 
against sinking. 

The engines, boilers and all machinery, 
M. Duchesne proposes to place in the inner 
hull, together with a portion of the coal, 
sufficient for at least one day’s run, while 
the remainder of the coal may be placed in 
the space between the hulls. This space is 
sufficiently wide to permit of its being used 
for cargo, passengers, etc., and in appear- 
ance it would not differ from the rest of 
the ship, except that there would be no 
general communication between it and the 
inner hull without going above the water 
line and again descending. All the first- 
class accommodations would be altogether 
above the water line, and in general there 
would be no external indication of the 
special construction. 

The inner hull would contain the usual 
water-tight bulkheads, and a limited num- 
ber of water-tight doors would afford com- 
munication between the inner and outer 
hulls for the passing of coal, etc., but these 
could readily be controlled by automatic 
mechan. al appliances, such as are now em- 
ployed in existing bulkhead arrangements. 

There is no doubt that greatly increased 
safety would result from such a construc- 
tion as that suggested by M. Duchesne, but 
it appears to have its limitations. In the 
first place it is adapted to large vessels only, 
since there would not be sufficient space 
in moderate sized ships for an inner hull 
large enough to float the entire structure. 
At the same time the advent of the large 
passenger steamer is sufficiently assured to 
render this point of minor importance. The 
question of additional cost would be met, 
M. Duchesne believes, by the higher prices 
which could be charged for transport on 
vessels known to be non-sinkable; and in 
support of this view he calls attention to the 
high prices which are now obtained on the 
larger and safer ships. 
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Industrial Education in America. 

AT a recent meeting of the Engineer’s 
Club of Philadelphia there was held a most 
instructive symposium and discussion upon 
the important subject of industrial educa- 
tion, with especial reference to the needs 
of the United States, and from the Proceed- 
ings of the club, we extract some of the 
more important points made. 

The original papers of the symposium 
were contributed by Professor Edgar Mar- 
burg, of the University of Pennsylvania, 
Mr. S. M. Vauclain, of the Baldwin Loco- 
motive Works, and Mr. J. M. Shrigley, of 
the Williamson Trade School, of Philadel- 
phia. 

Accepting the fact that the old appren- 
tice system is obsolete, and deservedly so, 
the discussion proceeded on the lines of 


the necessary schools, and their co-operation 
with the machine and the building trades. 
The transformation which has taken place 
in those trades is necessarily reflected in 


the methods of education. As Professor 
Marburg well says: “Industrial education 
stands to-day where technical education 
stood a brief half-century ago. While the 
provision for the latter leaves little now to 
be desired, the former has been almost 
wholly neglected. The general introduction 
of highly specialized machinery, the stand- 
ardization and endless duplication of parts, 
the centralization of work in enormous fac- 
tories—all these influences have resulted, it 
is true, in a cheapening of the output, but 
also in the cheapening of the workman. The 
vast majority of so-called machinists to-day 
are in reality machine attendants. Year in 
and year out they are confined to the oper- 
ation of some single piece of mechanism—a 
service requiring a modicum of experience 
and individual skill. Such men are, in fact, 
little more than automatons, pursuing a cer- 
tain narrow course of duty in an all but 
mechanical fashion.” 

This side of the picture is not all, how- 
ever, since the: tremendous expansion of 


manufacturing interests has given rise to a 
demand for a much higher class of skilled 
artisans, men who understand how to care 
for the highly organized modern tools, and 
provide them with tools and equipment to 
enable unskilled labor to attend them. The 
increasing attention which is given to ad- 
vanced systems of works-organization has 
also created a demand for men of suitable 
qualifications for the positions of foremen, 
superintendents of departments, and manag- 
ers of works. The demand for competent 
men of these higher classes is far in excess 
of the supply. Such men require, in addi- 
tion to a varied and extended experience in 
the shop, a sound knowledge of the funda- 
mental scientific principles pertaining to 
their various lines of work. 

The graduate of the technical school pos- 
sesses the latter qualifications, but he has 
not the necessary knowledge of shop prac- 
tice. As a rule such men are disinclined to 
enter the shop after they leave college, but 
look at once for higher positions and bet- 
ter wages, while at the same time the influ- 
ence of the labor unions is exerted against 
the invasion of what they consider their pro- 
prietary domain, by such intruders. 

Mr. Vauclain, speaking as the representa- 
tive of a great engineering establishment, 
maintains that the workshop is the true 
manual training school, and holds that the 
public and high schools should furnish a 
thorough training in the fundamental prin- 
ciples 0. mathematics and the physical sci- 
ences, and that the manual training could 
then be well furnished in the workshops of 
the nation, if the latter would rise to their 
opportunities. In the Baldwin Locomotive 
Works, there are many young men who have 
entered for the express purpose of adding 
to their school or college training the prac- 
tical shop experience which is needed to 
make them all round workmen, superinten- 
dents, foremen, and managers. During this 
training period they receive enough to pay 
their living expenses, and at the end of two 
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or three years they are far and away ahead 
of any apprentice under the old seven years’ 
indentures. A special superintendent of 
“apprentices is occupied in seeing that these 
young men are given the opportunities to 
learn the various branches of the work and 
that they are not kept too long upon any 
one branch because they have shown a 
special aptitude for it. 

The general outcome of the symposium 
was that industrial education may properly 
be divided into two departments; first, the 
general foundation, consisting of a good 
school education, with such a thorough 
grounding in mathematics and the physical 
sciences that the pupil may thereafter be able 
to continue intelligently any future studies 
to which his work may direct him. This 
portion of the education should be furnished 
by the public, in the public schools. Sec- 
ond, the practical shop training, which it 
should be the clear duty of the manufac- 
turers to give along with the employment 
which they can furnish to the bright boys 
who are to become their most valuable 
skilled workmen. The manufacturers are 
not to suppose that this is any act of phil- 
anthrophy on their part; on the contrary, 
they will become the chief beneficiaries of 
the system, since it is by this method that 
their demand for skilled workmen, fore- 
men, and superintendents is to be answered. 

Modern automatic machinery has un- 
doubtedly made it possible for much of the 
old-time manual skill of the machinist to be 
replaced by the invariable product of the 
improved tool, and rendered it practicable 
for such tools to be tended by compara- 
tively unskilled labor. At the same time 
the transformation has created a demand 
for labor of a much higher grade of skill, 
including a fundamental scientific training 
combined with such skill of hand as shall 
be capable, not only of performing the me- 
chanical work, but of devising methods, of 
distributing the course of work through the 
shop, of accounting for every item of its 
cost, and of maintaining the entire equip- 
ment of an establishment up to the very 
latest standards of efficiency, capacity, and 
perfection of product. This is a degree of 
industrial training of which the advocates of 
the old apprenticeship system had no con- 
ception, but it is the demand of to-day and 
will be the realization of to-morrow. 
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Smoke Abatement. 

THERE have been many attempts to enact 
and enforce smoke prevention ordinances 
in American cities, and those who are inter- 
ested in such movements may well take 
courage at the success which has attended 
such efforts in two cities at least, in St. 
Louis, and in Cleveland. 

The progress of the good work in St. 
Louis is discussed in a paper presented be- 
fore the Engineer’s Club of St. Louis by 
Mr. W. H. Bryan, and published in the 
Journal of the Association of Engineering 
Societies, 

St. Louis is naturally a smoky city, not 
only because of its many and varied indus- 
tries, but also because of its close proxim- 
ity to the soft coal beds of southern Illinois, 
from which it derives much of its supply of 
fuel. ‘These coals are most plentiful and 
cheap, but they leave much to be desired in 
other respects. They are high in volatile 
matter, moisture, and ash, and are low in 
calorific power, and are altogether favorable 
to the production of smoke, unless proper 
methods of prevention are adopted. It is 
naturally the duty of the engineer to en- 
courage the use of the most economical 
fuel, and at the same time to show how the 
nuisance of smoke production may be 
avoided. 

The Engineer’s Club of St. Louis, with 
which Mr. Bryan has long been identified, 
has been most active in endeavoring to aid 
in the prevention of smoke within the city, 
and while always advocating the enactment 
of ordinances to further that end, its mem- 
bers have felt that the best work could be 
done by educating the public and by encour- 
aging the development of improved fur- 
naces. The whole idea of the work of the 
club was to show that the prevention of 
smoke by modern methods inflicts no hard- 
ships on industries, but may, on the con- 
trary, conduce to increased fuel economy. 

It is impracticable here to go into the 
local methods which were employed in St. 
Louis, other than to state that the com- 
bined efforts of a citizen’s committee and of 
the Engineer’s Club resulted in such a 
marked abatement of the smoke nuisance 
that it has been determined to make the 
smokeless burning of coal one of the note- 
worthy features of the coming Louisiana 
Purchase Exposition. 
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Broadly speaking, there are three methods 
of stopping the production of smoke: First, 
the shutting down of smoke-making plants; 
second, the use of smokeless fuels; third, 
the burning of ordinary fuels smokelessly. 

Although it may seem that little good 
could be accomplished by the actual shut- 
ting down of plants, it really seems as if this 
method might ultimately result in the com- 
plete solution of the problem. Those estab- 
lishments which were compelled to cease 
the production of smoke have for the most 
part introduced electric power, drawing 
their supply from the large central stations, 
situated at a distance, and provided with 
smoke-preventing appliances. Ultimately 
this indicates the removal of all power gen- 
erating plants from the cities, and their lo- 
cation at the mines; the power being trans- 
mitted and utilized electrically. 

In the meantime, various forms of smoke- 
less furnaces have been introduced, with 
good results. Among these, Mr. Bryan 


mentions the following: 
Steam jets, which are the simplest form 
of smoke prevention appliance; coking fur- 


naces, with firebrick arches, enabling com- 
plete combustion to take place before the 
products of combustion are permitted to 
come in contact with the comparatively cool 
surfaces of the boiler; down-draft furnaces, 
in which the products of combustion are 
compelled to pass through the fire in the 
reverse direction from that usually fol- 
lowed; automatic stokers, including un- 
derfeed devices and travelling chain grates; 
and finally, powdered fuels. All of these 
may be shown to give good results, and in 
the city of St. Louis many of them have 
been installed with the result of rendering 
that city far freer from the smoke nuisance 
than would have formerly been considered 
possible. 

The state of affairs in the city of Cleve- 
land is well described by an article by Pro- 
fessor C. H. Benjamin, in a recent issue of 
the American Machinist. Cleveland has 
vied with St. Louis in being one of the 
smokiest cities in the United States, but 
thanks to the efforts of energetic citizens 
like Professor Benjamin, much of this 
clouded reputation has been removed. This 
result has been accomplished by the crea- 
tion of a separate division of the city gov- 
ernment having the matter in its sole charge. 
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Under the supervision of Professor Ben- 
jamin, a thorough canvass was made of 
the entire city and an expert observer was 
detailed to report upon the worst smoky 
chimneys, the records being taken upon 
card index forms for filing and reference. 
The manufacturers were then approached 
and the subject discussed with them in- 
telligently and carefully, without any at- 
tempts at persecution, especial emphasis be- 
ing laid upon the economy which would be 
effected by good combustion. 

The very small quantity of suspended car- 
bon which is needed to produce dense smoke 
has been made a reason for statements that 
smoke prevention could not result in any 
material saving in fuel; but, as Professor 
Benjamin shows, the production of smoke is 
in itself an indication of imperfect com- 
bustion, and with the smoke there is also 
discharged a large proportion of carbonic 
oxide, this, although transparent, meaning 
a material loss due to the partial combus- 
tion of the fuel which it represents. The re- 
sult of this campaign has been the introduc- 
tion of improved furnaces and of better 
methods of firing, so that at the present 
time the smoke produced has been reduced 
to about one-fourth of its former value. 

The experience in Cleveland has shown 
that the diminishing of the smoke nuisance 
has been accompanied with a reduction of 
15 to 25 per cent. in coal bills, and this, as 
well as the interest of manufacturers in the 
welfare of the city has aided in the efforts 
to purify the atmosphere. This economy 
is the result, not only of the more com- 
plete combustion of the fuel, but is also in 
part due to the improvement in boiler effi- 
ciency by reason of the diminished fouling 
of the flues by soot. 

There is little doubt that no more power- 
iul incentive toward the abatement of the 
smoke nuisance can be offered than a dem- 
onstration of its fuel economy, and this has 
been fully demonstrated by the results in 
Cleveland. 


The Supporting Power of Piles. 

THE extent to which piles are used in im- 
portant foundation work renders it most 
desirable that some means should be pro- 
vided for determining the safe load which 
may be put upon them in any given case, 
and many authorities of high reputation 
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have produced formulas for such computa- 
tions. 

In a paper recently presented before the 
American Society of Civil Engineers, and 
published in the Proceedings of the society, 
Mr. Ernest P. Goodrich has collected these 
numerous formulas, and examining the as- 
sumptions and data on which they are based, 
he has produced a general formula in which 
the previous ones are included. 

In order to demonstrate the errors and 
the reliable elements in the various formu- 
las Mr. Goodrich has devised an apparatus 
for use with a pile driver which should 
record the vertical motion of the pile, the 
time occupied by this motion, the velocity 
of the kammer as it strikes the pile, and of 
the pile at each instant of its movement, and 
also the amount of compression of the head 
of the pile from the blow of the hammer. 
This ingenious apparatus is so arranged 
that the various movements are recorded by 
a curve drawn on a piece of smoked glass, 
while intervals of time are recorded on the 
same glass by the vibrations of a tuning fork 
of known period. Many such diagrams are 
given in the original paper, and the results 
compared with the computations of the for- 
mulas, the curves having been examined 
with a Coradi graphical integrating machine 
enabling the curves representing the differ- 
entials of the originals to be obtained. 

The result of these investigations is the 
deduction of a formula which is far closer 
than any of the others, except Trautwine’s, 
to the observed results, this formula, ex- 
pressed as a rule, being that the supporting 
power in pounds is equal to ten times the 
hammer weight, multiplied by the height of 
the drop, divided by three times the pene- 
tration at the last blow. 

Mr. Goodrich makes some recommenda- 
tions regarding tests of the supporting 
power of piles, which if followed would 
make the results of various observers com- 
parable, and enable the existing formulas to 
be revised or sustained. The principal point 
is that a uniform drop of 15 feet be adopted 
for the hammer, since this gives a good pen- 
etration within the limits of ordinary condi- 
tions, and is adapted for existing pile- 
drivers. The following specification is also 
recommended : 

“Piles shall be driven to such depths that 
the last blow of a 3,000-tb hammer freely 
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falling 15 ft., shall not produce a penetration 
greater than I in., or an equivalent penetra- 
tion directly proportional to the weight of 
the hammer.” It is believed that such piles 
will support an ultimate load within 10 per 
cent. of 75 tons; and that designers can 
more easily determine the necessary pile 
spacing and the most desirable factor of 
safety to be used in individual cases, and 
make the pile-drivers follow a standard 
specification, than otherwise. 


The Bohio Dam. 

In all of the discussions relative to the 
construction of the Panama canal, the Bohio 
dam has played a conspicuous part, and the 
magnitude and difficulties of this work have 
been set forth as important objections to the 
Panama route. For this reason the impor- 
tant paper of Mr. Gcorge S. Morison before 
the American Society of Civil Engineers, 
published in the Proceedings of the society 
demands especial notice at the present time. 
The eminence of Mr. Morison in the espe- 
cial department of engineering to which this 
work belongs, and the fact that he is a mem- 
ber of the Isthmian Canal Commission, 
which has advocated the selection of the 
Panama route, lends especial value to his 
utterances. 

Admitting that the neighborhood of Bohio 
is the only available location for the dam by 
which the summit level of the canal must be 
maintained, there are differences of opinion 
as to the precise location to be selected, and 
as to the manner in which the dam should 
be constructed. 

The high banks of the valley are near 
together at Bohio, and the rocky character 
of the sides renders the location apparently 
an ideal one for a dam. Borings reveal, 
however, that the alluvial bottom has simply 
filled up an old deep geoligical valley, and 
that the lower portion of this valley, to a 
depth of 140 feet in some places, is filled 
with sand and gravel permeable to water. 

The original plan of the French engineers 
was to build the dam at the narrowest part 
of the valley, opening the ground to a vary- 
ing depth, not beyond what could be done 
with open coffer dams, and to build an earth 
dam of compact material, without a core 
wall. This dam was to be 15 metres wide 
on top, and the down-stream face was to be 
faced with rip-rap and the up-stream face 
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with concrete. A concrete wall was to be 
built across the river at the foot of the up- 
stream face, this wall to be built between 
two lines of sheet piling. Such a dam, like 
other earth dams, would not be safe against 
an overflow, but would be tight in itself, 
and the only loss of water would be that 
which would percolate through the perme- 
able material in the valley below the bottom 
of the dam. 

The present Isthmian Canal Commission 
has adopted a plan of a dam intended to be 
absolutely tight in itself, admitting of no 
seepage either through, or below it. This 
involves the selection of the location show- 
in the minimum depth to bed rock below, 
the borings indicating this to be 129 feet 
deep. The method of construction is pro- 
posed to consist of a series of pneumatic 
caissons, sunk to the rock, these caissons 
forming the foundation of a solid concrete 
wall, the two together constituting the core 
wall. This would undoubtedly make a 
most complete construction, but it would 
involve the extension of pneumatic work to 
unprecedented depths, and would be by far 
the most costly form of construction pro- 
posed. 

The plan suggested by Mr. Morison is 
different from either of the preceding, but 
resembles the French design in that it pro- 
poses to permit the seepage to pass through 
the permeable soil beneath the valley. The 
general arrangement of the plan includes 
two rock-fill dams, one situated about 200 
feet above and the other about 2,000 feet 
below the French location. The space be- 
tween the two rock-fill dams would be filled 
with impermeable material, the two dams 
being retaining walls which would hold the 
earth in position. This would practically 
convert the dam, or rather pair of dams, 
into an extended piece of land, forming a 
shore or bank to the artificial lake thus 
formed. Two lines of sheet piling, driven 
as deep as practicable, probably about 50 
feet, would be used below the first rock-fill 
dam, these preventing a large portion of the 
seepage through the permeable soil of the 
old valley, but below this the seepage would 
be permitted, it being not so much but that 
it would be made up by the stored supply of 
water, while the extent of the whole struc- 
ture would render it safe against any de- 
structive effect from this cause. 
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In any case there is provided a natural 
spillway over a low summit which separates 
the Chagres river from a local tributary, the 
Gigante, and there is an excellent site for 
the necessary construction works about 2 
miles below the site of the dam. 

Mr. Morison’s paper contains sections of 
the various proposed dams, and a map 
of their locations, with details of the 
various estimates, as well as much valu- 
able information concerning the temporary 
works necessary during the construction of 
the entire work. The whole forms a con- 
tribution to the literature of the isthmian 
canal projects which is refreshing in that it 
deals directly with the engineering problems, 
devoid of any speculation or sentiment, 
assuming that the Panama route is the true 
engineering solution of the question, and 
showing how what is considered its most 
difficult problem is one which has been thor- 
oughly mastered in more ways than one. 


American Fuel Oil. 

THE extensive developments of the fuel- 
oil-wells in Texas, render the results of the 
report of tests made upon the fuel value of 
Beaumont oil by Professor Denton, of 
present interest. 

The trials were made by using the oil for 
firing a steam boiler in a manufacturing 
plant in New York, and as the boiler was 
one of a battery which was also tested for 
results with coal firing, the data and results 
are of comparative value. 

The boiler was of the ordinary return 
tubular type of about 1,000 square feet of 
heating surface, and was arranged for use 
with oil fuel by covering the grate bars with 
fire-brick, a checker work being built up on 
the back portion of the grate. The air was 
admitted through ducts of hollow tile, com- 
ing in through the ash pit front and deliv- 
ered back at the bridge wall, and then com- 
ing front and passing up in front of the grate 
bars and passing back with the burning oil 
through the checker-work and so under the 
boiler and back through the tubes. The oil 
burners were placed in front of each of the 
two fire doors, the oil being blown in by 
steam jets, and a portion of the air supply 
also being drawn in at these points; the 
mixture of steam, oil, and heated air being 
delivered into the furnace and meeting the 
main current of air flowing up from the ash 
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pit. The boiler was operated from its nor- 
mal capacity of 112 horse power to an over 
load of 220 horse-power, and the combus- 
tion appeared to be excellent, but little 
smone being produced, even under the latter 
conditions. 

The data and results of the tests are fully 
tabulated in the report, which is published 
in full in several of the technical journals, 
but some of the salient points may be men- 
tioned here. 

For a range of from 112 to 220 horse- 
power the total evaporation from and at 
212° per pound of oil varied from 15.71 to 
15.29 pounds of dry steam, and the burner 
consumption varied from 3.1 to 4.8 per cent. 
of the boiler output, so that the net evapora- 
tion ranged from 14.74 to 15.16 pounds of 
water per pound of oil. ‘ 

The combustion of the oil by the burner 
was practically perfect, since by the evidence 
of the heat balance the heat accounted for 
by the steam production, the hot gases flow- 
ing to the chimney, and a reasonable allow- 
ance for radiation represents about 98 per 
cent. of the total heat of combustion of the 
oil when burned in oxygen in a calorimeter. 

The boiler utilized about 78 per cent. of 
the heat of the fuel, which represents the 
best average boiler practice and the per- 
centage of steam consumed by the burners 
is a minimum for steam-jet burners. 

An excess of cold air probably caused a 
loss of evaporation for the smaller horse- 
power, but for the 189 and 220 horse-power 
tests there was no excess of the air neces- 
sary for complete combustion. Consequent- 
ly for the two higher horse-powers the net 
evaporation of 14.8 pounds of water per 
pound of oil may be considered to represent 
the best economy that is to be expected from 
the use of the oil as a fuel with steam-jet 
burners. 

The evaporation from and at 212° per 
pound of coal was 9.17 and 8.94 pounds of 
water for 93 and 119 horse-power. The coal 
afforded 11.6 per cent. of ash, and 14,680 
k. T. U. per pound of combustible when 
burned in oxygen in a calorimeter, which 
represents an excellent No. 1 buckwheat. 
Considering that the coal was laden with 
6.2 per cent. of moisture, and was consumed 
in the furnace to about 17 per cent. of ash, 
the evaporative results per pound of wet 
fuel are excellent. They correspond to an 
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evaporation of 11.79 pounds from and at 
212° per pound of combustible, which af- 
fords the very excellent boiler efficiency of 
77.6 per cent. 

We see therefore that the ratio of oil fuel 
to coal by weight for equal evaporation is 
1.65 in favor of oil, 4.23 barrels of oil being 
the fuel equivalent of a ton of coal of 2,240 
pounds. 


The National Bureau of Standards. 

A NATIONAL bureau of standards is by 
no means a new idea in the United States, 
but it is only recently that the project, 
which formed the subject of a report by 
Thomas Jefferson, when first Secretary of 
State, has taken definite form. In a paper 
in a recent issue of the Journal of the 
Franklin Institute, the Director of the Bu- 
reau, Mr. Samuel W. Stratton, gives an 
account of the newly established bureau at 
Washington, and outlines its projected 
work. 

“According to the law enacted a year ago, 
the functions of the National Bureau of 
Standards include the custody of the offi- 
cial standards, and comparison of all stand- 
ards used in scientific investigations, en- 
gineering, manufactures, commerce, and in 
educational institutions, with the standards 
adopted or recognized by the government, 
the construction, when necessary of stand- 
ards, their multiples and submultiples, the 
testing of standard measuring apparatus, 
and the solution of problems which arise in 
connection with standards. It is also au- 
thorized to make. physical and chemical re- 
searches for the purpose of determining 
physical constants, and the properties of 
materials when such data are of great im- 
portance to scientific or manufacturing in- 
terests. The Bureau is authorized to ex- 
ercise its functions for the departments of 
the Government, for any State or municipal- 
ity within the United States, scientific so- 
ciety, educational institution, firm, corpora- 
tion, or individual engaged in manufac- 
turing or other pursuits requiring the use 
of standards, or standard measuring instru- 
ments. 

“A suitable site has been purchased by the 
Government adjacent to the picturesque 
national reservation known as Rock Creek 
Park in the northern suburbs of Washing- 
ton, a locality free from mechanical and 
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electrical disturbances. Plans are being pre- 
pared for a physical laboratory which will 
be equipped with apparatus and conveni- 
ences for carrying on investigations and 
testing standards and measuring instru- 
ments of ail kinds, and a smaller building 
to be known as a mechanical laboratory 
which will contain the power and general 
electrical machinery, the instrument shop, 
refrigerating plant, storage batteries, dyna- 
mos for experimental purposes, and labora- 
tories for electrical measurements requiring 
heavy currents. 

“These laboratories will be constructed 
immediately, but the plans are being made 
with reference to the future growth of the 
Bureau, which will soon become one of the 
most important scientific institutions of our 
Government. The plans will include at 
least four buildings in addition to those now 
provided for. 

“The scientific work of the Bureau will 
be under the immediate supervision of a di- 
rector; assisted by a corps of physicists and 
chemists designated as laboratory assistants, 
assistant physicists or chemists, and physic- 
ists or chemists with salaries ranging from 
$1,000 to $5,000. These salaries are some- 
what more liberal than the Government has 
hitherto paid the scientific men in its em- 
ploy. These men have been carefully select- 
ed by civil service examinations prepared 
with reference to the kind of work to be 
undertaken. No attempt has been made by 
politicians or others to influence the ap- 
pointments in the Bureau, and the Bureau 
once established upon this basis, will, it is 
believed be free from political influence. 

“The value of such an institution has 
been clearly demonstrated by nearly every 
government in Europe. England has estab- 
lished a standards department of the Board 
of Trade, also the electrical standardizing 
laboratory, and recently a physical labora- 
tory; Kew observatory, an institution fa- 
mous for its testing of meteorological in- 
struments, has also become a Government 
institution. Germany has established the 
Normal Aichungs Commission, with its 
laboratories and facilities for handling com- 
mercial weights and measures, and in 1887, 
the Physikalisch-Technische Reichsantalt, 
an institution costing more than a million 
dollars, which makes provision for scien- 
tific standards and investigations. It has 
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been frequently said that. this institution 
more than pays for itself annually in the 
assistance it gives to German manufacturers 
and scientists. The scientific work of our 
own Government has received great benefit 
from this institution during recent years. 
At the hearing before the House Committee 
on Coinage, Weights and Measures in ref- 
erence to the Bureau of Standards Bill, the 
Secretary of the Treasury presented letters 
from every scientific bureau in the Govern- 
ment, stating that they were compelled to go 
to this institution for certain standards. It 
was this fact, coupled with statements to 
the same effect from the prominent manu- 
facturers, scientists and others present at the 
hearing, that led the committee to report 
unanimously in favor of the bill establishing 
the bureau. There is scarcely an interest in 
the country which will not be vitally bene- 
fited by this new institution. Its relation to 
foreign commerce will be far-reaching, and 
its establishment means that the United 
States has taken a long step forward in the 
international race for commercial supre- 
macy.” 

Director Stratton calls attention to the 
opportunity which the establishment of this 
bureau offers for the introduction of the 
metric system in the United States. In any 
event the introduction of a decimal sys- 
tem of weights and measures is regarded 
as most important, and the universal adop- 
tion of the metric system upon the continent 
of Europe, and its probable adoption in 
Great Britain, render it desirable that its de- 
fects be overlooked, and that it be adopted 
in the United States for the urgent com- 
mercial reasons which have been pre- 
sented. 

In any case the establishment of a national 
bureau of standards will go far towards 
the general introduction of standard meth- 
ods of measurement, the use of standard 
gauges, and the adoption of methods of in- 
terchangeable production. Much useless 
expense will be avoided, increased output 
will follow, and the position of the United 
States in the struggle for commercial su- 
premacy will be materially strengthened., 


Electrical Illumination. 
“Ir b- some new invention the energy re- 
quired to produce one candle-power in il- 
luminants of all classes could be cut down 
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to one-half its present value, the world 
would be in an uproar over it. But it is 
well within the truth to say that skilfully 
treated illumination will effect at least an 
equivalent saving, or will give vastly better 
results for the same expenditure of energy. 
Highly emcient radiants are per se very de- 
sirable, but if efficiency is gained at the loss 
of other important qualities, it may be 
dearly bought. Illumination, visual useful- 
ness, is the thing to be sought.” 

These words give the key-note of Dr. 
Louis Bell’s paper on “Methods of Illumi- 
nation,” with which he opened a topical dis- 
cussion on “Methods of Illumination and 
Units of Light” at a recent meeting of the 
American Institute of Electrical Engineers. 
He discussed “the art of illumination from 
its human and practical side rather than the 
technical details of electric lighting, and 
compared methods as bearing upon the re- 
sult rather than in their theoretical rela- 
tions. 

“Whatever the methods employed the end 
of artificial lighting should be to furnish 
illumination in quantity fully adequate for 
the conditions to be met, and in quality such 
as will neither unduly strain the eye nor in 
any way inconvenience the user. The three 
most important qualities for a practical il- 
luminant are, in the order of their impor- 
tance, as follows: 1. Steadiness. 2. Suit- 
able intrinsic brilliancy. 3. Suitable color.” 

Dr. Bell thinks that “any source of light 
subject to rapid and frequent variations as 
great as five per cent. is unfit for use as an 
illuminant for work requiring steady use 
of the eyes. Much greater changes, occur- 
ing slowly enough for the iris to act with 
them, or at infrequent intervals, can be 
tolerated without inconvenience. 

“Experience indicates that for radiants 
within the field of vision at the distances or- 
dinarily met with in interior lighting an in- 
trinsic brilliancy of five candle-power per 
square inch is about as high as it is wise 
for hygienic reason to go, and better rather 
less than rather more. This indicates at once 
for the radiants in common use that they 
should never be employed within the work- 
ing field of vision without diffusing shields 
to keep down the intrinsic brilliancy. 

“It is not necessary that artificial illumi- 
nants should conform to a particular color 
standard, save where color is a matter of 
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prime importance. It is, however, true 
that the general applicability of a light is 
very strongly influenced by its hue, and 
that, broadly, strongly colored lights would 
fail conspicuously in visual usefulness. 

“As regards artificial lights, generally 
supposed to fail conspicuously in giving 
what we are pleased to call “natural” color 
effects, every one of them, except the en- 
closed arc, which is strongly bluish, and 
the Welsbach, which is greenish, can be 
matched by normal sunlight at some time of 
the day. Even a Hefner lamp is not redder 
than a low sun on a hazy day. The ideal 
artificial light from a purely utilitarian 
standpoint should represent average sun- 
light, and as far as color is concerned, one 
can plan for artificial illumination with 
reasonable freedom of choice. 

“As electrical engineers in dealing with 
problems of illumination we practically 
make use of the following classes of illu- 
minants: Open arcs, enclosed arcs and in- 
candescent lamps of various types and effi- 
ciencies, to which we must now add the 
‘Nernst’ type of lamp. They vary widely 
in total power, in intrinsic brilliancy, in 
steadiness, in color and in efficiency, and 
all of these properties have to be borne in 
mind in adapting them to practical busi- 
ness.” 

Dr. Bell spoke of the benefit to be derived 
from even very simple reflectors, and showed 
a table giving photometric results with vari- 
ous types. 

Mr. Peter Cooper-Hewitt read a paper 
on his mercury vapor lamps, which were 
used for lighting the meeting hall, and 
which have already been described in these 
columns; and there were other papers on 
street illumination, the incandescent lamp of 
to-day and standards of light. 

One of the points brought out in the dis- 
cussion was that arc lamps give fairly well 
distributed illumination in city streets, ow- 
ing to the reflection from house walls, but 
that on country roads they are mere points 
of brilliancy in the darkness, wasting their 
brightness on the desert air, and that here 
incandescent lamps or even oil lamps might 
be better as far as visual usefulness is con- 
cerned. 

All th: papers contained matter of practi- 
cal interest, but the limits of space prevent 
more than a bare mention of them. 
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News—Jan. 9, 1902. No. 45370. 

Concrete Bridge on the Rail- 
way, Switzerland (Betonbriicke der Giir- 
bethalbahn). R. Moser. Illustrated de- 
scription of a concrete arch, 23.4 meters 
span, for single track, near Bern. 600 w. 
Schweiz Bauzeitung—Dec. 14, 1901. No. 
45836 B. 

Draw-Bridges. 

A Graphical Method for the Solution of 
Stresses in the Continuous Girder, as Ap- 
plied to Draw-Bridges. Discussion of the 
paper by George F. Barton. 2000 w. Pro 
Am Soc of Civ Engrs—Dec., 1901. No. 


45217 E. 

The Little Calumet River Drawbridge. 
Illustrated detailed description of a dou- 
ble-track, through plate-girder drawbridge 
of 171 1/3 ft. span, in Illinois. 2000 w. 
Eng Rec—Dec. 28, 1901. No. 45220. 
East River Bridge. 

The New East River Bridge. Illustra- 
tions showing the present condition of the 
New East River Bridge at New York, 
with comments. 1200 w. Ir Age—Jan. 2, 
1902. No. 45244. 

Girders. 

Erection of Girder Spans on the West 
Virginia Short Line R. R. Illustrates and 
describes some of the work on the West 
Virginia Short Line Railroad, a single- 
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track line recently built to develop rich 
coal and oil resources. It is 60 miles in 
length and has 54 steel bridges and 3 tun- 
nels. 4000 w. Eng Rec—Jan. 18, 1902. 


- No. 45712. 


Highway Bridges. 

The Chippewa Falls Highway Bridge. 
Illustrated detailed description of a new 
through riveted-truss highway bridge, 
built to replace a narrower bridge, with- 
out interruption of w. Eng 
Rec—Jan. 25, 1902. No. 4 

The Middletown Bridge—The 
Longest Highway Draw Span. H. G. Tyr- 
rell. Illustrates and describes the super- 
structure and substructure. 2500 w. RR 
Gaz—Dec. 27, 1901. No. 45234. 

India. 

The Railway Bridge Over the Goda- 
vari River at Rajahmundry, on the East 
Coast Railway in India. Two-page plate 
and other illustrations of a recently con- 
structed bridge of 50-spans of 150 ft. each, 
its total length being 9096 ft. over all. 
Detailed description to appear later. 
Engng—Jan. 3, 1902. Serial. No. 45430A. 

Laibach. 

Reconstruction of the Laibach Moor 
Bridge on the Southern Railway of Aus- 
tria (Umbau der Laibacher Moorbriicke 
der Siidbahn). F. X. Giirke. A very com- 
pletely illustrated description of this bridge 
and viaduct across swampy ground, with 
details of construction. Also a description 
of Prof. A. Belar’s apparatus for record- 
ing bridge vibrations. 3 plates. 7000 w. 
Zeitschr d Oesterr Ing u Arch Ver—Dec. 
27, 1901. No. 45607 B 

Lift Bridge. 

A New Scherzer Rolling Lift Bridge at 
Cleveland. Illustrates and describes a re- 
cent bridge over the Cuyahoga River, built 
to replace a swing bridge, ey: of navi- 
gation interests. 900 w. R R Gaz—Jan. 
17, 1902. No. 45537. 

Prague. 

‘Lhe Temporary Bridge over Hetz Island 
at Prague, Bohemia (Die Provisorische 
Briicke iiber die Hetzinsel in Prag). Ru- 
dolf Kaplan. A well illustrated descrip- 
tion of the design and construction of a 
provisional bridge over the Moldau River. 
I plate. 4000 w. Oecesterr Wochenschr f d 
Veffent Baudienst—Dec. 14, 1901. No. 
45601 B 

Replacement. 

Chicago, Milwaukee & St. Paul Bridge 
at Minneapolis. Illustrated description of 
an important piece of replacement work 
over the Mississippi River. 800 w. Ry 
Age—Jan. 3, 1902. No. 45363. 

Strain Recorder. 

Apparatus for Recording the Local De- 

formation of Metal Pieces (Appareil En- 
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registreur de la Déformation Locale des 
Piéces Métallique). MM. Schroeder, Van- 
der Kolk, & Kist. Illustrating and de- 
scribing various devices for attachment to 
members of a bridge or ether framed 
structure, to record the deflections under 
actual loads. 2000 w. Ann des Ponts et 
Chaussées—2 Trimestre, 1901. No. 45814 
E+F. 
Stringers. 

Experimental Examination of the String- 
ers of Railway Bridges (Enquéte Experi- 
mentale sur les Longerons des Ponts). N. 
C. Kist. A report of tests upon the bridges 
of the Netherlands State Railways with 
reference to certain breakages in the long- 
itudinal members supporting the rails. 5000 
w, I plate. Ann des Ponts et Chaussées— 
2 Trimestre, 1901. No. 45815 E+F. 

Swing-Bridge. 

Opening Bridge Over the Flood-Course 
at Winnington. Illustrated description of 
a recently constructed bridge operated by 
electric power. 600 w. Engng—Dec. 27, 
1901. No. 45204 A. 

Viaducts. 


Arched Viaduct Over the Seine, Paris. 
Illustrates the viaduct for joining the 
Gare St. Lazare to the Champ de Mars 
and to the Invalides Railway Station. De- 
scription and further illustrations to ap- 
pear later. 2-page plate. 200 w. Engng 
—Jan. 17, 1902. Serial. Ist part. No. 
45775 A. 

Concrete Steel Details of French Via- 
ducts. Brief illustrated descriptions of 
brackets and parapets, as given in Genie 
Civil. 350 w. Eng Rec—Dec. 28, 1901. 

. No. 45226. 

The New Kinzua Viaduct (Der Neue 
Kinzua-Viaduct in Nordamerika). Hr. 
Frahm. A well illustrated description of 
the new viaduct, with a short history of 
the old one. 3500 w. Stahl u Eisen— 
Jan. 1, 1902. No. 45639 D. 


CANALS, RIVERS AND HARBORS. 


Bank Protection. . 

The Serrazanetti System of Protective 
Works for the Banks of Rivers and 
Brooks (Das System Serrazanetti zur 
Herstellung von Schutzbauten an Fliissen 
und Bachen). An illustrated description 
of a system using wire netting gabions, 
which has been successfully employed in 
Italy. 2500 w. Oe6csterr Wochenschr f d 
Oeffent Baudienst—Dec. 14, 1901. No. 
45689 B 

Canal Lift. 

Electric Ship’s Lift at Henrichenburg. 
Illustrated description of a ship’s lift in 
which a large tank 230 ft. long, 28 ft. wide, 
and 8 ft. deep, having sufficient water-car- 
rying capacity and space to float canal ves- 
sels up to 800 tons displacement, is moved 
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up and down from one level to the other. 
2500 w. Engr, Lond—Jan. 3, 1902. No. 
45437 A 

Canal Navigation. 

Some Important Phases of Canal Navi- 
gation, Illustrated by Recent Experiments 
in Germany. Elnathan Sweet. A con- 
sideration of the experiments of Herr R. 
Haack, in Germany, and the knowledge 
they give of the negative velocities pro- 
duced in canal navigation, and the limited 
rate of dirigible speed. 2800 w. Pro Am 
Soc of Civ Engrs—Dec., 1901. No. 45213E. 


Cosel. 


The Harbor of Cosel on the Oder, 
Silesia (Ueber den Oderhafen bei Cosel). 
Josef Riedel. An illustrated description of 
this harbor and docks with statistics of 
costs and traffic. 1 plate. 1500 w. Oe6es- 
terr Wochenschr f d Oeffent Baudienst— 
Dec. 7, 1901. No. 45685 B 

Dredge. 


Marine Suction Dredge (Drague Marine 
Porteuse a Succion et 4 Refoulement). An 
illustrated description of a _ sea-going 
dredging vessel, built by L. Smit and Son, 
Holland. 1 plate. 1800 w. Génie Civil— 
Jan. 4, 1902. No. 45662 D. 

Dry Dock. 

A New Dry Dock at Baltimore, Md. 
Illustrated description of one of the larg- 
est dry docks in the United States, capa- 
ble of docking a vessel of 600 ft. in length 
and 70 ft. beam, with a draft of 22% ft. 
1300 w. Eng News—Jan. 9, 1902. No. 
45371. 

Elbe-Kiel. 


The Proposed Elbe-Kiel Canal (Das 
Project eines Elbe-Kielcanals). Josef 
Riedel. A review of the project of Hr. 
August Sartori for a canal between the 
port of Kiel, on the Baltic, and the Elbe 
River, at Lauenburg, with map and pro- 
file. 1 plate. 1500 w. Ocesterr Woch- 
enschr f d Oéeffent Baudienst—Dec. 28, 
1901. No. 45695 B. 

Flood Prediction. 

The Prediction of the Height of Water 
in the Elbe and Moldau Rivers in Bo- 
hemia (Die Wasserstandsvoraussagen an 
der Elbe und Moldau in Béhmen). An 
account of the work of the Austrian Hy- 
drographic Office in observing river levels 
and giving warning of floods, with tables 
and diagrams. 2 plates. 4000 w. O6esterr 
Wochenschr f d Oeffent Baudienst—Dec. 
7, 1901. No. 45688 B. 

Holland. 

The North-Sea Canal, the Ymuiden 
Locks, and the Port of Amsterdam. Il- 
lustrated description of the engineering 
work that has made the city of Amster- 
dam a sea-nort. 3200 w. Engng—Jan. 
10, 1902. Serial. 1st part. No. 45545 A. 
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Isthmian Canal. 

A Comparison of the Panama and Nica- 
ragua Canal Routes. A general descrip- 
tion, with map and diagram, showing the 
advantages of one route over the other. 
Also editorials. 5000 w. Sci Am—Jan. 
18, 1902. No. 45516. 

The Canal Across the Isthmus. Editorial 
discussion of the routes. 1600 w. RR 
Gaz—Jan. 3, 1902. No. 45352. 

The Isthmian Canal Commission’s Ex- 
planation of its Choice of Dimensions for 
the Isthmian Canal. Ill. 1200 w. Eng 
Rec—Jan. 18. 1902. No. 45714. 

The Isthmian Canal Controversy. Two 
complete articles on the Panama and Nica- 
ragua routes based upon the reports of the 
International Commission on Panama and 
of the Nicaragua Canal Commission, with 
digest of the report just issued, and many 
illustrations. 14700 w.” Sci Am Sup— 
Jan. 18, 1902. No. 45519. 

The Panama Canal Route. Editorial 
on the changed conditions due to the re- 
cent offer of the French company and the 
present position of the undertaking. 1200 
w. Eng Rec—Jan. 25, 1902. No. 45739. 

The Report of the Isthmian Canal Com- 
mission. Editorial review of the questions 
as to whether the canal will pay, the risks 
due to earthquakes and climate, and di- 
mensions and unit prices. 2500 w. Eng 
News—Jan. 2, 1902. No. 45347. 

Land Reclamation. 

The St. Francis Levee Districts of Ar- 
kansas and Missouri. Harry N. Pharr. 
An interesting account, with maps, of the 
important engineering work now in prog- 
ress for reclaiming the land of this basin. 
5000 w. Eng News—Jan. 9, 1902. No. 
45367. 

Maritime Works. 

Zeebrugge Harbor Works. M. J. Nys- 
sens Hart and M. L. Van Gansberghe. 
Read before the Glasgow Congress. II- 
lustrates and describes the breakwater 
construction at this port on the Belgian 
Coast. 2400 w. Engng—Jan. 10, 1902. 
No. 45549 A. 

Nile. 

Irrigation in the Nile Valley (Die Be- 
wasserung im Nillande). From reports 
of the Austrian consul at Cairo, giving a 
general account of the subject with men- 
tion of the works at Assouan and Assiout. 
1000 w. Oe6csterr Wochenschr f d Oeffent 
Baudienst—Dec. 7, 1901. No. 45687 B. 
Prague. 

The Raft Harbor at Prague-Smichov 
(Le Port de Flottage de Prague-Smichov). 
M. Hromas. Describing the harbor for 
the timber rafts brought down the Mol- 
dau from the forests of Bohemia. 3000 w. 
Ann des Ponts et Chaussées—2 Trimestre, 
1901. No. 45818 E+F. 
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Review. 

Harbors and Waterways in Igor. A re- 
view of works completed, in progress and 
proposed. 4300 w. Engr, Lond—Jan. 3, 
1902. No. 45434 A. 

River Improvements. 

The Mouth of the Danube. C. H. Kuhl. 
Read before the Glasgow Congress. De- 
scribes recent improvements effected in the 
navigable condition of the Sulina branch 
and outlet of the Danube. Chart. 4200 w. 
Engng—Dec. 27, 1901. No. 45206 A. 

River Regulation. 

River Regulating Works (Les Travaux 
de Régularisation et le Régimé des Ri- 
vieres). Vauthier. Discussing espe- 
cially improvement works for the control 
of inundations. Paper at the VIII Con- 
gress of Navigation. 12000 w. Ann des 
Ponts et Chaussées—2 Trimestre, 1901. 
No. 45812 E+F. 

Ship Railway. 

Panama Ship Railway (Panama ou Nic- 
aragua). An article strongly advocating 
a ship railway at Panama, as proposed by 
M. Amadée Sébillot, and giving a plan 
and estimates for one. 5000 w. Revue 
Technique—Dec. 25, 1901. No. 45671 D. 

Zuider Zee. 

The Closing up and Drainage of the 
Zuider Zee (Abschliessung und Trocken- 
legung der Zuidersee). A general account 
of this proposed undertaking, with esti- 
mate of the cost. Map. 1800 w. O6esterr 
Wochenschr f d Oeffent Baudienst—Nov. 
30, 1901. No. 45681 B 


CONSTRUCTION. 
Building Details. 

Structural Features of the Frick Build- 
ing, Pittsburg. Illustrates and describes 
the construction of a twenty-story steel- 
cage fireproof office building. 3900 w. 
Eng Rec—Jan. 11, 1902. No. 45478. 

Dams. 


A General Review of the Discussion on 
Proposed Changes in the New Croton 
Dam. A letter from Alfred Craven, with 
illustrations. 3000 w. Eng News—Jan. 9, 
1902. No. 45360. 

Rock-Fill Dam with Steel Core 
Across East Canyon Creek, Utah. W. P. 
Hardesty. Illustrated description of this 
work, with comments on country irrigated. 
3500 w. Eng News—Jan. 2, 1902. No. 


438 

Chief Engineer Hill’s Report on Pro- 
posed Changes in the New Croton Dam 
and Jerome Park Reservoir. Official re- 
port of William R. Hill. Ill. Also A 
Special Report of Changes in the Jerome 
Park Reservoir, by Edwin F. Smith. 8000 
w. sng News—Jan. 16, 1902. No. 45484. 

The Benton Mills Dam, Mariposa Coun- 
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ty, Cal. Diagrams, illustrations and de- 
scription of the method of construction. 
tooo w. Min & Sci Pr—Jan. 18, 1902. No. 


5583. 
‘Lhe Bohio Dam. George S. Morison. 
Concerning the dam by which the summit 
level must be maintained on the route of 
the Panama Canal, describing the forma- 
tion of the country and the engineering 
difficulties, and discussing three methods 
of taking care of the Chagres floods while 
the dam is building. Ill. 6500 w. Pro 
Am Soc of Civ Engrs—Jan., 1902. No. 
45748 E. 
Dome. 


The Dome of the Reichstags Building i in 
Berlin (Die Kuppel des Reichstagshauses 
in Berlin). A discussion between H. Zim- 
mermann and Hr. Zschetzsche about the 
design of this dome, with diagrams and 
‘formule. 4000 w. Zeitschr d Oesterr Ing 
u Arch Ver—Dec. 27, 1901. No. 45699 B. 

Educational Buildings. 

The Centenary Collegiate Institute, 
Hackettstown, N. J. Gives the first-floor 
plans of interesting new buildings, with 
information concerning them. 1200 w. 
Eng Rec—Dec. 28, 1901. No. 45232. 


Elevator. 


The Weehawken Elevator. Illustrated 
description of a fireproof grain elevator of 
2,000,000. bushels total capacity, being 
built at Pier 7, Hudson River. 3600 w. 
Eng Rec—Dec. 28, 1901. No. 45230. 

Foundations. 

The Foundation of the Port Richmond 
Grain Elevator. Illustrated description of 
crib and foundation work near Philadel- 
hia. 1000 w. Eng Rec—Jan. 18, 1902. 

0. 45719. 

Grain Storage. 
See Mechanical Engineering, Miscellany. 
Piles. 


The Supporting Power of Piles. Ernest 
P. Goodrich. A discussion of the use of 
the common, tapering, round, wooden pile, 
driven by the ordinary gravity hammer, 
and held simply by the contact of the sur- 
rounding soil. Ill. 7500 w. Pro Am Soc 
of Civ Engrs—Dec., r9o1., No. 45214 E. 

Retaining Walls. 


The Graphical Determination of Retain- 
ing Wall Surfaces (Graphische Ermitte- 
lung der Flachen von Stiitzmauer-Pro- 
filen). Karl Lechner. an illustrated de- 
scription of graphical methods in retaining 
wall calculations. 2 plates. 800 w. Oesterr 
Wochenschr f d Oeffent Baudienst—Dec. 
28, 1901. No. 45696 B 

Roads. 


Making Roads by Machinery. Waldon 
Faweett. Illustrated description of special 
apparatus employed in road making, with 
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an account of the government investiga- 
tions of the Office of Road Inquiry of the 
Department of Agriculture. 1500 w. 
Am—Jan. 11, 1901. No. 45381. 

The State Roads of Massach‘-etts. Ex- 
tract from a paper by Albert S. Merrill in 
The Municipality. Concerning the work 
of the Highway Commission. 2400 w. 
Eng Rec—Jan. 11, 1902. No. 45477. 


Steel Construction. 


Notes on Iron and Steel Construction. 
M. M. Sloan. The first of a series of ar- 
ticles aiming to give reliable and working 
data upon this subject. 2800 w. Am 
Archt—Jan. 4, 1902. Serial. Ist part 
No, 45353- 

The Steel Framing of the General Elec- 
tric Foundry, Schnectady. Illustrates and 
describes particulars of the structural de- 
tails. 1100 w. Eng Rec—Jan. 18, 1902. 
No. 45718. 

Structural Work. 


Colonial Structural Work. An exami- 
nation of the present position of affairs in 
England, in an endeavor to discover why 
colonial trade is given to foreign coun- 
tries. 4400 w. Engr, Lond—Dec. 20, 1901. 
No. 45279 A. 
Tunnels. 


Methods of Work on the East Boston 
Tunnel Extension of the Boston Subway. 
Account of the work extracted from the 
report of Chief Engineer Howard A. Car- 
son. Ill. 4300 w. Eng News—Jan. 23, 
1902. No. 45732. 

Progress on the East Boston Subway 
and Tunnel. Illustrated description of the 
construction work on the branch extension 
of the Boston subway into East Boston. 
2500 w. Ry & Engng Rev—Jan. 11, 1902. 
No. 45470. 

Work on the East Boston Tunnel. From 
the official progress report of Mr. How- 
ard A. Carson. 2300 w. Eng Rec—Jan. 
11, 1902. No. 45475. 

Test Borings in the Bed of the East 
River, New York. An account of the 
subaqueous boring between Manhattan and 
Brooklyn on the line of the proposed Rapid 
Transit tunnel. rooo w. Eng Rec—Jan 
18, 1902. No. 45713. 

The Location and Construction of Rail- 
way Tunnels. Extracts from a paper hy 
Mr. Arthur E. Rogers, published by the 
Inst. of Civ. Engrs. Discusses the ma- 
terials to be tunneled, estimating, &c., giv- 
ing examples of several tunnels where 
unusual conditions were met. and methods 
used. 4000 w. Eng Rec—Jan. 18, 1902. 
No. 45717. 

The Simplon Tunnel (Traforo del Sem- 
pione). A Ferrucci. A discussion of the 
progress up to the close of 1901, and an ac- 
count of the irruption of water on the 
Italian side. 1000 w. Gior d Lav Pubb e 
delle Str Ferr—Jan. 15, 1902. No. 45808 D. 
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Underpinning. 

Underpinning an Unnnished  Steel- 
Cage Building. Illustrated description of 
an interesting piece of engineering work. 
An unfinished building thrown out of 
plumb by adjacent excavations, is restored 
to a safe condition and foundations built. 
1000 w. tng Rec—Jan. 25, 1902. No. 
45745. 

Warehouse. 

A Brick Warehouse Building at Colum- 
bus, Ohio. Describes the construction of 
a 166x 62-ft. five-story and basement, 


slow-burning warehouse, costing about | 


$85,000. 1500 w. Eng Rec—Dec. 28, 
1901. No. 42231. 


MATERIALS. 


Cement. 

Action of Sulphate of Lime on Cement 
(Action du Sulfate de Chaux sur les Ci- 
ments). L. Jeval. A record of experi- 
ments with various cements. 1000 w. 
Bull Soc d’Encour—Dec., 1901. No. 45- 


9 G. 

Slag Cement Manufacture in Alabama. 
Edwin C. Eckel. Description of two slag 
cement plants now operating near Bir- 
mingham, Ala. 1400 w. Eng News—Jan. 
23, 1902. No. 45728. 

Some Comparisons of Standard Specifi- 
cations for Testing Portland Cement. E. 
Duryee. A comparison of the Russian 
specifications with the American, German, 
and French rules. 2200 w. Eng News— 
Jan. 9, 1902. No. 45366. 

The Chemical Analysis of Portland Ce- 
ment. Richard K. Meade. On the value 
of chemical analysis, what it shows, &c. 
800 w. Min & Sci Pr—Jan. 4, 1902. No. 
45377- 

The Determination of the Soundness of 
Portland Cement. Translated report of 
the Committee of the Soc. of German 
Portland Cement Mfrs. 600 w. Eng Rec 
—Jan. 18, 1902. No. 45716. 

The History, Manufacture, Testing, and 
Uses of Portland Cement. H. Howard 
Humphreys. Reviews the history, de- 
scribes the principal methods of manufac- 
ture and testing, and much information 
of interest. Also discussion. 17700 w. 
Builder—Dec. 28, 1901. No. 45265 A. 

Uniformity of Analysis in the Portland 
Cement Inaustrv. Describes the method of 
analysis formulated by the Committee of 
the Society of Chemical Industry. 1700 w. 
Eng Rec—Dec. 28, 1901. No. 45228. 


Concrete. 

The Coefficient of Expansion of Con- 
crete. William D. Pence. Describes the 
scope and method of investigations made. 
giving results of tests. General discussion. 
12500 w. Jour W Soc of Engrs—Dec., 
1901. No. 45308 D 


Flexure. 


The Computation of the Flexure of 
Rectangular Plates (Le Calcul des Piéces 
Rectangulaires Fléchies). A. Mesnager. 
An application of the elastic theory to 
plates and thin beams, deducing the fun- 
damental equations. 2500 w. Ann des 
Ponts et Chaussées—2 Trimestre, Igor. 
No. 45813 E+F. 


Reinforced Concrete. 


Breaking Test of a Reinforced-Concrete 
Beam (Epreuve j’usqua la Rupture d’une 
Poutre en Ciment Armé). N. de Tedes- 
co. An illustrated account of tests of re- 
inforced concrete for an infantry barracks 
at Gorinchem, Holland. 1200 w. Revue 
Technique—Dec. 10, 1901. No. 45667 D 

Canal Facing in Reinforced Concrete 
(Revétement en Béton de Ciment Armé). 
MM. Barbet & Hausser. A description of 
the use of reinforced concrete on the Canal 
de l’Est, at Epinal, with details of the com- 
putations. 3500 w. 1 plate. Ann des 
Ponts et Chaussées—2 Trimestre, 1901. 
No. 45818 E+F. 

Concrete and Brick Construction with 
Continuous Interwoven Metallic Cores. 
H. E. P. Cottrell. Illustrated description 
of a construction which introduces into 
concrete and brick structures a series of 
thin rods or bars, which are carried from 
foundations to roofs, stating the advan- 
tages claimed. Also describes works built 
on this system. 2800 w. Builder—Jan. 11, 
1902. No. 45512 A. 

Practical Applications of Reinforced 
Concrete. Jacques Boyer. Prof. Boyer’s 
second article discusses the materials, 
methods and industrial applications of con- 
crete-steel construction, with numerous 
illustrations. 4000 w. Engineering Maga- 
zine—Feb., 1902. No. 45821 B. 


Slate. 


The Green Slates of the Lake District. 
T. Mellard Reade and Philip Holland. A 
study of these roofing slates of the Eng- 
lish Lake District. Describes specimens 
examined. II]. 6000 Quarry—Jan. 1, 
1902. No. 45508 A. 


Timber. 


Protecting Timber from Natural Ene- 
mies. George Ethelbert Walsh. On the 
destruction caused by insects and timber- 
destroying fungi. 2200 w. Archts & 
Builds Mag—Jan., 1902. No. 45300 C. 

The Behavior of Impregnated Wooden 
Poles of the Austrian Government Tele- 
graph Department (Uber das Verhalten 
Impragnierter Holzsaulen im Gebiete der 
Staats- felegraphen-Verwaltung). Robert 
Nowotny. An account of experience with 
telegraph and telephone poles treated with 
various preservatives. 2500 w. O6esterr 
Wochenschr f d Oeffent Baudienst—Nov. 
30, 1901. No. 45683 B. 
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MEASUREMENT. 


Hydrography. 

The Steamer “Hydrographer.”  Illus- 
trated description of the latest addition to 
the surveying vessels of the U. S. Coast 
and Geodetic Survey. 800 w. Marine 
Engng—Jan., 1902. No. 45251 C. 


Meridian. 

The Location of a Meridian by Polar 
Elevation (Le Tracé d’une Méridienne 
par une Hauteur de la Polaire). M. De- 
halu. Describing a method adapted for 
use with the surveyor’s theodolite, and 
suitable for topographical surveying. 2000 
w. Rev Univ des Mines—Vec., 1901. No. 
45803 H 


Metric System. 

The Metric Convention and the Inter- 
national Bureau of Weights and Measures 
(La Convention du Métre et le Bureau In- 
ternational des Poids et Mesures). C. E. 
Guillaume. M. Guillaume’s fourth paper 
treats of the last expansion of solids, par- 
ticularly different nickel-steel alloys. 
Curves and tables. 3500 w. Bull Soc 
d’Encour—Dec., 1901. No. 45676 G. 


Surveying. 

Some Devices for Increasing the Accu- 
racy or Rapidity of Surveying Operations. 
Walter Loring Webb. Illustrates and de- 
scribes devices designed under the direc- 
tion of the writer. All have been subject- 
ed to practical use. 2400 w. Pro Am Soc 
of Civ Engrs—Dec., 1901. No. 45215 E. 

Surveys for the Manhattan Queens 
Bridge, New York. An account of the 
method of conducting the surveys, as de- 
scribed in the chief engineer’s report. The 
bridge passes over Blackwell’s Island. 
1200 w. Eng Rec—Jan. 25, 1902. No. 
45742. 

The Mining Meridianoscope (Le Mérid- 
ianoscope Minier). Ch. Monkowski. De- 
scribing a form of solar compass adapted 
for geological surveying in localities in 
which the presence of iron ore deposits 
affect the magnetic needle. 1800 w. I 
plate. Rev Univ des Mines—Dec., 1gor. 
No. 45804 H. 


MUNICIPAL. 


Boulevard. 

The Grant Boulevard, Pittsburg. John 
Brunner. Describes the construction of a 
boulevard 15,407 feet long and 60 feet 
wide, between the business and_residence 
sections of the city. 1300 w. Eng Rec— 
Jan. 18, 1902. No. 45715. 

Consolidation. 

A Combination Public Service Plant. 
Illustrates and describes a successful ex- 
ample of consolidation of public water, 
gas and electricity supply at Franklin. 
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Indiana. 16co w. Elec Rev, N. Y—Jan. 4, 
1902. No. 45401. 
Drainage. 

Drainage of the Cemetery at Saaz, Bo- 
hemia (Entwasserung des Friedhofes in 
Saaz). Friedrich Krivanec. An_ illus- 
trated description of the work and of the 
drains and underground conduits. 1 plate. 
1200 w. Oecsterr Wochenschr f d Oeffent 
Baudienst—Dec. 21, 1901. No. 45693 B. 

The Aramingo Drainage System, Phila- 
delphia. George E. Datesman. States the 
problem presented and gives and an illus- 
trated description of the work. 3000 w. 
Eng Rec—Dec. 28, 1901. i0. 4522 


Garbage. 

Garbage Collection, Removal, and Final 
Disposal at Milwaukee, Wis. Illustrates 
and describes the new municipal garbage 
crematory, with notes on the history of 
garbage disposal at Milwaukee, containing 
useful lessons. 5000 w. Eng News—Jan. 
23, 1902. No. 45720. 


Pavements. 

Bituminous Macadam Pavement. Ex- 
tracts from a paper by Fred J. Warren, be- 
fore the Boston Soc. of Civ. Engrs. stat- 
ing the principles upon which this type 
of pavement is based; and also a sum- 
marized statement of some of the work. 
3800 w. Eng Rec—Jan. 25, 1902. No. 
45744. 

Septic Tanks. 

Experimental Septic Tanks at Ithaca, 
N. Y. Facts from a thesis by R. B. Will- 
iams, Jr., concerning the principles gov- 
erning the septic-tank method of sewage 
disposal. Ill. 2500 w. Eng Rec—Jan. 11, 
1902. No. 45476. 


Sewage Disposal. 

The Bayer System of Sewage Disposal 
(Abwasserreinigung, System Alexander 
Bayer). Abstract of a paper before the 
Oesterr. Ing. und Architekten Verein, giv- 
ing a description of a system for purifying 
sewage and factory and slaughter house 
wastes, and utilizing many of the products, 
1 plate. 7ooo w. Od6cesterr Wochenschr f 
d Oenent Baudienst—Nov. 30, 1901. No. 
45682 B. 

Tne Development of Sewage Disposal 
during the Last Century. Charles Mason. 
Read before the British Soc. of Engrs. 
Reviews the various stages through which 
the theory and practice of sewage purifi- 
cation has passed during the last century. 
1800 w. Dom Engng—Jan. 15, 1902. Serial. 
Ist part. No. 45579 C. 

Sewerage and Sewage Disposal of Bur- 
ton-upon-Trent. Jonah Walker Smith. A 
paper published by the Inst. of Civ. Engrs. 
A description of the work that has been 
carried out since 1883, describing the con- 
ditions previous to that time. The sew- 
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age is pumped to a farm and treated by 
broad irrigation and intermittent filtration. 
4300 w. Eng Rec—Jan. 25, 1902. No. 
45743. 

Sewerave of the Passaic River Valley. 
Editorial discussing the methods of final 
disposal of the domestic and manufactur- 
ing sewage of this district proposed in the 
recently submitted report of Messrs. Her- 
ring, Croes, and Brown. 1500 w. Eng 
Rec—Dec. 28, 1901. No. 45224. 

WATER SUPPLY. 
England. 

Water Affairs. An editorial review of 
the principal events of the past year in 
England. sooo w. Jour Gas Lgt—Dec. 
31, 1901. No. 45417 A. 

Purification. 

The Pittsburg Water Purification 
Works. Illustrated detailed description of 
new works to comprise a pumping station 
and a large slow-sand filtration plant. 
4500 w. Eng Rec—Jan. 25, 1902. No. 45740. 

Reservoir. 

The Jerome Park Reservoir. Editorial 
discussion of the recent developments and 
reports concerning changes recommended. 
1400 w. Ene Rec—Jan. 18, 1902. No. 
45711. 
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Well Boring. 


Deep Well Boring at the Bavaria Brew- 
ery in Altona (Tiefbrunnenbohrung in der 
Bavaria-Brauerei in Altona). Hr. Da- 
rapsky. An account of the difficulties met 
and overcome in boring 190 metres for 
water, near the mouth of the Elbe. 1200 
w. Zeitschr d Ver Deutscher Ing—Dec. 
21, 1902. No. 45602 D. 


MISCELLANY. 
Education. 


The Education of an Engineer. T. Hud- 
son Beare. Delivered before the students 
of the Univ. of Edinburgh, Glasgow, Scot- 
land. Briefly describes the methods adopt- 
ed in America, in Germany, and in Eng- 
land; stating also the writer’s views. 
Gives an idea also of the great number 
being educated in technical colleges, and 
other information of interest. 5800 w. 
Naut Gaz—Jan. 16, 1902. No. 45503. 

Hawaiian Islands. 


Some Interesting Engineering Feats. 
John Ericson. Brief outline of the im- 
portant works constructed in the Hawaiian 
Islands since their annexation to the 
Unitea States. 1000 w. Mod Mach—Jan. 
1902. No. 45446. 
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COMMUNICATION. 
Belgium. 

Telephones in Belgium. Describes the 
service, and notes the change from equal 
assessments to the message system. 1000 
w. U S Cons Repts, No. 1240—Jan. 16, 
1902. No. 45500 D. 

Brazil. 


Telegraph System of Brazil. A report 
of the telegraph lines, rates, and matters 
of intere-t in regard to their operation. 
1700 w. U S Cons Repts, No. 1239—Jan. 
15, 1902. No. 45409 D. 

Cables. 


Notes on the Cable Industry in Ger- 
many. Mervyn O'Gorman. Discusses 
German practice, concluding that it is not 
ahead of the English, but that seeds of im- 
portant advance have been sown. 1100 w. 
Elec Rev, Lond—Jan. 17, 1902. No. 45- 
766 A. 

Construction. 


Telephone Construction—City Work 
Plans. W.H. Johnson. This first article 
discusses present conditions, and the mak- 
ing of plans. 2 w. Telephony—Dec., 
wor. Serial. Ist part. No. 45399. 


We supply copics of these articles. 


Exchanges. 


Glasgow Corporation Telephone Ex- 
change. Detailed illustrated description of 
a municipal telephone equipment. 3800 
w. Elect’n, Lond—Dec. 20, 1901. Serial. 
Ist part. No. 45255 A. 

The Construction of Small Telephone 
Exchanges. A, obbs. Discusses the 
advantages and disadvantages of party 
lines and gives suggestions for farmers’ 
lines. 1800 w. Elec Rev, N. Y—Jan. 4, 
1902. No. 45400. 

Ventilation of a Telephone Exchange. 
Illustrated description of an interesting 
example of ventilating where the avoid- 
ance of drafts was difficult. 1400 w. Eng 
Rec—Jan. 11, 1902. No. 454709. 

German Empire. 

Telegraphy and Telephony in the Ger- 
man Empire (Telegraphen-und  Fern- 
sprechwe-en im Deutschen Reichs-Post- 
gebict). Abstract of the official statistics 
for 1900. 1500 w. Elektrotech Zeitschr— 
Dec. 19, 1901. No. 45620 B 

High-Speed Telegraphy. 

High-Speed Telegraphy (Rundschau). 
An editorial discussion of the advantages 
of and need for high-speed telegraphy and 
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automatic apparatus, particularlv in Ger- 
many. 1200 w. Elektrotech Zeitschr— 
Dec. 19, 1901. No. 45615 B. 

Nomenclature. 

The Origin of Telephonic Nomenclature. 
Harry S. Coyle. An explanation of the 
sources from which the terms used are 
derived. 1800 w. Telephony—Jan., 1902. 
No. 45591. 

Poles. 

The Passine of Telephone Poles. Thom- 
as F. Gilroy. An illustrated article on the 
changes in New York city resulting from 
abolishing aerial wires. 1400 w. Am Tel 
Jour—Jan. 11, 1902. No. 45443. 

See also Civil hesdaestian. Materials. 

Printing Telegraph. 

Applications and Requirements of a 
Printing Telegraph. Romyn Hitchcock, 
in the Telegraph Age. Presents reason 
why such an invention would never take 
the place of the Morse key in general tele- 
graphic work, and discusses the lines 
where it would doubtless find use. 2000 
w. Ry & Engng Rev—Jan. 11, 1902. No. 
45471. 

Relay System. 

Power Plants for Relay Switchboards. 
A. A. Burch. Discusses the designing of a 
power plant for a relay system, the power 
supply, test of plant, care required, &c. 
7500 w. Telephony—Feb., 1902. No. 
45590. 

Repeating Coils. 

Something About Repeating Coils. A. 
a. Dobbs. An illustrated article giving 
information concerning coils used on long 
telephone lines. 1600 w. Am Tel Jour— 
Jan. 11, 1902. No. 45442. 

Space Telegraphy. 

Some Experiments with Wireless Teleg- 
raphy. Experiments made with the Ar- 
morl system are illustrated and described. 
2000 w. Sci Am—Jan. 18, 1902. No. 
45517. 

Some Unconsidered Aspects of Wireless 
Telegraphy. Charles T. Child. Discusses 
considerations arising from Mr. Marconi’s 
work and their results, and their practical 
utilization. 1100 w. Elec Rev, N. Y— 
Jan. 11, 1902. No. 45458. 

The ‘Slaby- Arco Field Equip- 
ment for Wireless Telegraphy. A. Fred- 
erick Collins. An illustrated article dis- 
cussing improvements made in this sys- 
tem. 2100 w. Sci Am—Dec. 28, I9g01. 
No. 45221. 

Wireless Telegraphy v. Submarine Ca- 
bles. Discusses Mr. Marconi’s recent ex- 
periments and his claim of having received 
a signal across the Atlantic; also its pos- 
sible ettect on the cable system, quoting 
from many authorities as to the outlook. 
2000 w. Elec Rev, Lond—Jan. 17, 1902. 
Serial. 1st part. No. 45767 A. 


Telephone Cable. 
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Measurements of Telephone Cables with 
Self Induction (Messungen an einem 
Fernsprechkabel mit Selbstinduktion). 
Dr. F. Breisig. An account of experi- 
ments with telephone conductors wound 
with iron wire to increase their induct- 
ance. 3000 w. Elektrotech Zeitschr—Dec. 
19, 1901. No. 45619 B. 

The Underground Telephone Network 
at Chaux-de-Fonds, Switzerland (Das Un- 
terirdische Telephonnetz zu Chaux-de- 
Fonds). An illustrated description, ab- 
stracted from Journal Telegraphique, of a 
telephone distribution system. 1000 w. 
Elektrotech Zeitschr—Jan. 9, 1902. No. 
45633 B. 

Telephony. 

Telephone Engineering. Franz J. Dom- 
merque. The first of a series of articles de- 
voted to the discussion of the building and 
maintenance of telephone plants and the 
operation of exchanges. 1400 w. Am 
‘Elect’n—Jan., 1902. Serial. ist part. No. 


45332. 

The Bell Company’s Central Energy 
System. W. S. Henry. An explanation, 
with diagrams, of the principles of the 
Hayes common battery system. 2500 w. 
Am Elect’n—Jan., 1902. No. 45335. 

Testing. 

Electrical Testing for Telephonists. H. 
S. Webb. Describes apparatus necessary 
where much testing is to be done, in ad- 
dition to the ordinary magneto set. The 
present article describes galvanometers 
and shunts. 2500 w. Am Tel Jour—Jan. 
25, 1902. Serial. 1st part. No. 45781. 

Toll-Lines. 

Rules and Specifications for the Con- 
struction of Telephone Toll Lines and 
Farmers’ Circuits. W. H. Crumb. 
5000 w. Telephony—Dec., 1901. No. 
45398. 

DISTRIBUTION. 


Alternating Currents. 

Power Factor in Alternating Current 
Circuits. Fred W. Ballard. An illus- 
trated article discussing the effect of the 
power factor on the efficiency, and regula- 
tion, and describing a method for plotting 
the curves of current and electromotive 
force in alternating current circuits. 2500 

U S A—Jan. 1, 1902. Special 
number. No. 45576 C. 

The Induction Motor and the Rotary 
Converter and Their Relation to the 
Transmission System. Charles F. Scott. 
An examination of their behavior in ser- 
vice, indicating the characteristics which 
have made them so successful. 3500 w. 
Trans Am Inst of Elec Engrs—Dec., 1901. 
No. 45488 D. 

The Theory and Calculations of Alter- 
nating-Current Transmission Lines. 


See page 969. 


Charles W. Startsman. A discussion aim- 
ing’ to point out the difficulties attending 
electric power transmission and to show 
how far they have been overcome. 3500 
w. Elec Rev, N. Y—Dec. 28, 1901. No. 
45237. 

Booster. 


A Method for Diminishing the Drop of 
Potential in Rails Carrying the Return Cur- 
rent (Ueber ein Neues Verfahren zur Ver- 
minderung des Schienenpotentialgefalles 
bei Elektrischen Bahnen mit Schienen- 
riickleitung). Gisbert Kapp. A paper be- 
fore the Elektrotechnische Verein, with 
diagrams, advocating the installation of 
booster dynamos at points along the rail- 
way, feeding into.the rails. With discus- 
sion. 5000 w. Elektrotech Zeitschr—Jan. 
2, 1902. No. 45630 B 

Electrical Systems. 


Electrical Systems. John H. Ryan, Jr. 
An illustrated description of apparatus and 
working of the various systems. 5400 w. 
Engr, U S A—Jan. 15, 1902. No. 45508.- 

Fault Finding. 


Fault Finding on Long Series Arc Cir- 
cuits. F. B. O’Hanlon. The article ap- 
plies more particularly to underground cir- 
cuits and discusses methods of testing. 
1000 w. Am Elect’n—Jan., 1901. No. 
45333. 


Lightning Arrester. 


Horn-Shaped Lightning Arresters with 
Iron Armature (H6rnerblitzableiter mit 
Eisenarmirung). Eugen Klein. An illus- 
trated description of a modification of the 
Elihu Thomson lightning arrester, in 
which iron plates are placed on the horns 
in order to drive the arc toward the far 
ends and extinguish it. 800 w. Elektro- 
tech Zeitschr—Dec. 19, 1901. No. 45618 B. 


Polyphase Circuits. 


Elastic Polyphase Circuits (Elastische 
Drehstromleitungen). Prof. J. Teich- 
miller. A mathematical investigation of 
the behavior of polyphase circuits when 
the different phases are variously loaded, 
with diagrams. Serial. 2 parts. 6000 w. 
Elektrotech Zeitschr—Jan. 2, 9, 1902. No. 
45626 each B. 


Regulations. 


Regulations for the Installation of Elec- 
tric Contluctors (Instruction Technique 
pour l’Etablissement des Conducteurs 
d’Energie Electrique). The proposed 
French official regulations for all kinds of 
aerial and underground electric wires. 
2000 w. Revue Technique—Dec. 25, 1901. 
No. 45674 D. 


Three-Phase. 


Three-Phase Distribution for Power and 
Lighting. Sydney Woodfield. Presents 
the advantages of this system, and dis- 


940 THE ENGINEERING INDEX. 


We supply copies of these articles. 


cusses other systems. Also briefly de- 
scribes potential regulators. 2000 w. Elec 
Rev, Lond—Jan. 3, 1902. No. 45421 A. 


ELECTRO-CHEMISTRY. 
Cells. 


The Wry Cell. C. F. Burgess. Gives a 
summary of tests made at the University 
of Wisconsin, by A. A. Radtke. 1300 w. 
Elec Wld & Engr—Jan. 25, 1902. No. 
45721. 

Chlorates. 


The Corbin Process and Cell for the 
Electrolvtic Production of Chlorates. John 
B. C. Kershaw. Illustrated description of 
the process as operated at Chedde, in Sa- 
voy. 1000 w. Elec Rev, Lond—Jan. 17, 
1902. No. 45764 A. 

Electrolysis. 


The Electrolysis of Fused Salts. Rich- 
ard Lorenz. Discusses questions raised in 
an article by C. C. Gerrard, reviewing 
work of Mr. Lorenz. 1800 w. Elec Chem 
& Met—Dec., 1901. No. 45527 A. 

Review of 1901. 


The Electro-Chemical and Electro-Met- 
allurgical Industries in 1901. John B. C. 
Kershaw. The present article reviews the 
condition of alkaliés and bleach, alumi- 
num, calcium carbide, and the chlorate in- 
dustry. 4000 w. Elect’n, Lond—Jan. 3, 
1902. Serial. 1st part. No. 45419 A. 

Waste Tin. 


The Recovery of Pure Tin from Waste 
Tin Cutttings by Electricity. F. Gels- 
tharp. Wescribes a new process for the 
economical recovery by electricity. Il. 
2000 w. _ Chem & Met—Dec., 1901. 
No. 45528 A 


ELECTRO-PHYSICS. 


Diagrams. 


Geometrical Loci in Alternating-Current 
Diagrams (Geometrische Oerter in Wech- 
selstromdiagrammen). M. Schenkel. A 
mathematical article showing the advan- 
tages of determining loci of quantities 
found by vector analysis. Diagrams. 1200 
w. Elecktrotech Zeitschr—Dec. 19, 1901. 
No. 45617 B. 


Electrostatic Field. 


A Novel Reaction between Electrostatic 
Tubes of Force and Insulators (Sur une 
Nouvelle Réaction entre les Tubes Elec- 
trostatiques et les Isolateurs). W. de 
Nicolaiéve. A record of experiments with 
insulating bodies in an electrolyte convey- 
ing a current. 600 w. —— Rendus— 
Dec. 30, 1901. No. 45844 D 


Geissler Tubes. 


Contribution to the Study of Geissler 
Tubes in a Magnetic Field (Contribution 
a l’Etude des Tubes de Geissler dans un 
Champ Magnetique). H. Pellat. An ex- 


See page 969. 


ELECTRICAL ENGINEERING. 


perimental study of electric discharges in 
vacuum tubes. 800 w. Comptes Rendus— 
Dec. 23, 1901. No. 45841 D. 

Induction. 

Laws of Electric Energy (Lois de I 
Energie Electrique). E. Carvallo. A note 
criticising Maxwell’s laws of electromag- 
netic induction and offering substitutes, 
with short account of experiments. 700 
w. Comptes Rendus—Dec. 23, 1901. No. 
45840 D. 

Kirchhoff’s Laws. 


Extension of Kirchhoff’s Two Laws 
(Extension des Deux Lois de Kirchhoff). 
E. Carvallo. Extension of Kirchhoff’s 
laws of currents in a network to conduct- 
ors in three dimensions, to variable cur- 
rents and to dielectrics. 800 w. Comptes 
Rendus—Dec. 30, 1901. No. 45843 D. 

Magnetic Fields. 

Alternating and Rotating Magnetic 
Fields. Harold B. Smith. An outline of 
the methods and laws by which magnetic 
fields are developed under the application 
of alternating electromotive forces and re- 
sulting currents. 2200 w. Jour Worcester 
Poly Inst—Jan., 1902. No. 45746 C. 


Magnetization. 


_ The Determination of the Magnetiza- 
tion Constants (Die Bestimmung der Kon- 


stanten in der Magnetisirungsfunction). 
E. Miillendorff. A mathematical discus- 
sion of formule expressing the relation 
between the magnetizing force H and the 
magnetic induction B, and their agree- 
ment with Kapp’s experimental curves. 
Tables. 2400 w. Elektrotech Zeitschr— 
Jan. 9, 1902. No. 45631 B. 


Oscillators. 


An Experimental Investigation into the 
“Skin” -effect in Electrical Oscillators. C. 
A. Chant. An account of investigations 
made in the Jefferson Physical Laboratory, 
Harvard University. Ill. 5300 w. Am 
Jour of Sci—Jan., 1902. No. 45304 D. 


Physiological Effect. 


The Action of High Frequency Currents 
upon Animals (Action des Courants de 
Hautes Fréquence (Application Directe) 
sur les Animaux). H. Bordier et Le- 
compte, with remarks by M. d’Arsonval. 
A description of experiments proving that 
these currents penetrate into the bodies of 
animals, when electrodes are directly ap- 
plied. 1200 w. Comptes Rendus—Dec. 
30, 1901. No. 45845 D. 

Radiography. 

On the Existence of Rays which Under- 
go Reflection in the Radiation Emitted by 
a Mixture of Chlorides of Radium and of 
Barium (Sur |’Existence de Rayons qui 
Subissent la Réflexion dans le Rayonne- 
ment Emis par un Mélange de Chlorures 
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de Radium et de Baryum). Th. Tomma- 
sina. A record of experiments proving 
the existence of such rays. 500 w. Comp- 
tes Rendus—Dec. 30, 1901. No. 45846 D. 

Stereoscopic Rontgen Ray Pictures. 
Frank C. Perkins. Reviews some of the 
stereoscopic methods of: locating foreign 
substances buried in the tissues of the 
body. Ill. 1400 w. Elec Wild & Engr— 
Jan. 18. 1902. No. 45710. 


GENERATING STATIONS. 
Capacity Limits. 

Capacity Limits of Direct Current Dy- 
namos and Motors. Alton D. Adams. 
States the limits that fix the safe capacity, 
discovering the distinctive features in their 
application. 2500 w. Engr, U S A—Jan. 
I, 1902. Special no. No. 45577 C. 

Dynamo Design. 

The Calculation of the Fall of Potential 
in Alternating Current Generators (Ber- 
echnung des Spannungsabfalles von Wech- 
selstromgeneratoren). J. Fischer-Hinnen. 
A discussion of the mathematical design 
of alternators and polyphase generators, 
particularly Prof. Potier’s method, with 
tables and diagrams. 3000 w. Elektrotech 
Zeitschr—Dec. 26, 1901. No. 45622 B. 

Edison Station. 

The New Power Station of the New 
York Edison Company. Gives a brief de- 
scription of the plants now in use and an 
illustrated description of the Waterside 
station, situated on the East River, be- 
tween 38th and 3oth sts. 5400 w. Eng 
Rec—Jan. 4, 1902. No. 4534I. 

The New Water Side Station of the 
New York Edison Co. Illustrated descrip- 
tion of this station which furnishes cur- 
rent for lighting and power purposes. 
6600 w. Power—Jan., 1902. No. 45472. 

The Waterside Station of the New York 
Edison Company. The first of a series of 
fully-illustrated articles describing this 
large station, its equipment ‘and operation. 
4500 w. Elec Wild & Engr—Jan. 4, 1902. 
Serial. 1st part. No. 45306. 

Electric Supply. 

The Stretford Regulations as to the 
Suppty of Electrical Energy. A copy of 
the regulations drafted bv C. H. Word- 
ingham. 3500 w. Elec Engr, Lond—Jan. 
17, 1902. No. 45758 A. 

Gas Driving. 

« Gas Engine Driven Electric Power 
Plant at Saltley, England. Illustrated de- 
scription of an electric power installation 
being placed in works for the manufacture 
of railway carriages and: wagons of all 
types, street cars and all kinds of vehicles 
for heavy and light railways. 2000 w. 
Engr, U S A—Jan. 15, 1902. No. 45596. 

Glasgow. 
The Pinkston Power Station of the 
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Glasgow Corporation Electric Tramways. 
Arthur H. Allen. Illustrated description 
of what is undoubtedly the finest station 
yet built in the United Kingdom. gooo w. 
Ener, U > A—Jan. 1, 1902. Special num- 
ber. No. 45572 C. 


High Potential. 

The Control of High yg Systems 
of Large Power. Rice, Jr. Briefly 
outlines the principles which the writer be- 
lieves should govern in the layout of sta- 
tions of normally large output, giving il- 
lustrated description of devices for con- 
trolling and switching used in the Met- 
ropolitan and Manhattan stations of New 
York city. 3900 w. Trans Am Inst of 
Elec Engrs—Dec., 1901. No. 45489 D. 


Hydro-Electric Plant. 

Shawenegan Falls Power Plant. Illus- 
trates and describes features of an im- 
a installation in Canada. 1500 w. 
Sci Am—Jan. 18, 1902. No. 45518. 

The Red Bridge Power Station of the 
Ludlow Manufacturing Company. IlIlus- 
trated detailed description of recently 
built works at Ludlow, Mass., for develop- 
ing about 5000 horse-power. 2700 w. Eng 
Rec—Dec. 28, r901. No. 45225. 


Isolated Plants. 


An Interesting Residence Plant. Illus- 


trates and describes the principal features 
of the equipment recently installed in a 


house at Newport, 500 w. Am 
Elect’n—Jan., 1902. No. 45330. 

Dividing the Power in Isolated Plants. 
H. F. Schmidt. Describes a method by 
which a heavy and light load can be taken 
care of at the smallest first cost, and yet 
be operated at very good efficiency. III. 
500 w. Am Elect’n—Jan., 1902. No. 45331. 

Electrical Equipment of a Southern 
Newspaper Plant. Louis Elliott. Illus- 
trates and describes the isolated plant of 
the ‘‘Dallas-Galveston News.” 1700 w. 
Am Elect’n—Jan., 1902. No. 45328. 

Electric Light and Power Installation at 
the Lancashire County Asylum, Rainhill. 
Particulars and illustrations of an inter- 
esting and carefully designed installation. 
1400 w. Elec Engr, Lond—Jan. 17,*1902. 
No. 45756 A. 

The Application of the Battery 
to Isolated Plants. S. E. Rucker. Dis- 
cusses systems carrying loads in club 
houses and buildings of a like nature, also 
those plants which operate during the day 
and have need of only a small portion of 
the capacity after 7 p. m., and methods of 
computing battery equipments. II]. 4000 
w. Am Elect’n—Jan., 1902. No. 45327. 

The Economy of Isolated Electric 
Plants. Isaac D. Parsons. Mr. Parsons’ 
second paper reviews, in a very accurate 
manner, the usually inaccessible field of 
power plants installed in residential build- 
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ings, with valuable results. 4500 w. En- 
gineering Magazine—Feb, 1902. No 
45825 8. 

The Electric Equipment of a Large Hos- 
pital. Charles E. Knox. [Illustrated de- 
tailed description of the lighting and 
ower plant of the Lying-in Hospital, New 
ork. 3500 w. Am Elect’n—Jan., 1902. 
No. 45326. 


Lighting Station. 


Central-Station Lighting. J. A. Seager. 
Thinks the stations should not only be well 
lighted, but should display the newest and 
most effective arrangements as an object 
lesson. Also discusses the proper source 
and distribution of station lighting, and 
other related matters. 2000 w. Elec Engr, 
Lond—Jan. 17, 1902. No. 45757 A. 

Maidstone Electricity Works. Illustrat- 
ed description of recently opened electric- 
lighting works. 2000 w. Elec Engr, Lond 
—Jan. 3, 1902. No. 45420 A. 


Load Factors. 


Electricity Works Load Factors. J. 
Gray Scott. Read before the Glasgow 
Technical College Scientific Society. Ex- 
plains the peculiar conditions which con- 
trol the generation and distribution of 
electricity for the purposes to which it is 
applied, the effect on the cost, and the 
means whereby the conditions may proba- 
bly be made more favorable. 5400 w. Elec 
Engr, Lond—Dec. 20, 1901. No. 45258 A. 

Load Factors and Circuit Breakers. Ar- 
guments showing the close connection be- 
tween the load factor and circuit breaker 
and the need of judgment in estimating 
the limit of economy. 1800 w. Elec Rev, 
Lond—Dec. 27, 1901. No. 45267 A. 


Manhattan Elevated. 


Opening the Power Station of the Man- 
hattan Elevated Railway. Illustrated. de- 
scription of the powerful stationary en- 
gines for driving the alternators for the 
New York Elevated railways. The total 
horse-power of the station will be 100,000. 
Also editorial. 2200 w. Sci Am—Jan. 11, 
1902. No. 45380 

See also Railways and Tramways, Mo- 
tive Power and Equipment. 


Power Development. 


Quebec Railway, Light and Power Co., 
Montmorency Falls. An illustrated de- 
scription of this installation, it being one 
of the first developments under a high 
head in America. 2100 w. Can Engr— 
Jan., 1902. No. 45453. 


Reconstruction. 


Reconstructing or Modernizing Central 
Stations. O. M. Rau. Presents a plan 
for reconstructing many small_ stations 
which are operating with old inefficient 
apparatus. The installing of alternating 
oo machinery. 1800 w. Elec Rev, 

N. Y—Jan. 25, 1902. No. 45724. 


See page 969. 
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Rheydt-Gladbach. 

The Rheydt-Gladbach Electric Installa- 
tion (Das Electricitatswerk Rheydt-Glad- 
bach). H. Leisse. An illustrated descrip- 
tion of the electric station at Rheydt and 
the electric railway between that town and 
Gladbach, in Rhenish-Prussia. 2000 w. 
Elektrotech Zeitschr—Jan. 2, 1901. No. 
45627 B 

San Francisco. 

Plant of the Independent Electric Light 
and Power Company, San Francisco. II- 
lustrated detailed description of a recently 
built plant. 1600 w. Elec Wild & Engr— 
Jan. 4, 1902. No. 45397. 

The Independent Electric Light and 
Power Company. Illustrated description 
of a San francisco plant representative of 
the latest and best American ideas of mod- 
ern steam station practice. 6000 w. Jour 
of Elec—Dec., 1901. No. 454909. 

Sparking. 

Sparking Produced by Defective Com- 
mutators, and the Remedy. William Bax- 
ter, Jr. Discusses the requirements in or- 
der that commutator brushes may run 
without sparking and gives suggestions 
for correcting defects. Il. 2000 w. Mar- 
ine Engng—Jan., 1902. No. 45254 C. 

Sparkless Commutation’ with Fixed 
Brushes. Claude W. Hill. Reviews the 
method of calculation which gave satisfac- 
tory results with the older forms of ma- 
chine havi..¢ copper brushes, and indicates 
the modification necessary to obtain satis- 
factory working with fixed carbon brushes 
and minimum gap excitation, by which 
means a minimum weight of machine may 
be obtained. 2500 w. Elec Rev, Lond— 
Jan. 10, 1902. No. 45543 A. 

Supply Works. 

The Crystal Palace District Electricity 
Supply Works. A detailed description of 
the station as it is since the recent alter- 
ations. Ill. 1700 w. Elect’n, Lond—Jan. 
10, 1902. No. 45541 A. 

Syracuse, N. Y. 

The Central Station of the Syracuse 
Lighting Company. An illustrated de- 
scription of an interesting well constructed 
station of medium size. 1200 w. Elec 
Rev. N. \—lan. 25, 1902. No. 45723. 

Transformers. 

Paralleling of Alternate-Current Trans- 
formers. Arnold G. Hansard. The object 
of the naper is to explain the principles in 
a simple way for those who do not care 
to study the subject mathematically. 1300 
w. Elec Times—Jan. 16, 1902. No. 45- 
755 A. 

Winding. 

Winding Field Coils from Flat Copper 
Strips. Illustrates and describes a ma- 
chine which winds copper ribbons edge- 
wise into coils for the fields of electrical 
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machines. 
No. 45242. 


3000 w. Ir Age—Jan. 2, 1902. 


LIGHTING. 
Chicago. 

The Lighting System of the Chicago 
Edison Company. An illustrated study 
of the plant and methods of one of the 
largest electric lighting supply companies 
in the world. 4400 w. Elec Rev, N. Y— 
Jan. 11, 1902. No. 45456. 

Incandescent Lamps. 

A Study of the Variations in Luminous 
Intensity of Alternating-Current Incandes- 
cent Lamps during One Complete Aiter- 
nation (Etude des Variations d’Intensité 
Lumineuse dans une Période, des Lampes 
a Incandescence Alimentées par Courants 
Alternatifs). C. Leonard and P. Janet. 
A description of experiments and results, 
with tables and curves. 4000 w. bull Soc 
Internationale de Electriciens—Dec., 1901. 
No. 45835 E. 

The Danger of Fire in the Use of In- 
candescent Lamps for Decoration (Feu- 
ersgefahr bei Verwendung von Gliihlamp- 
en zur Dekoration). C. Ankersen. An 
account of experiments with incandescent 
lamps covered with wadding, which 
charred or burned and caused the lamps 
to break. Zeitschr— 

an. 9, 1902 0. 45034 
he Lamp of To-day. John 
W. Howell. A few facts relating to these 
lamps and the features that have made 
them popular. 700 w. Trans Am Inst of 
Elec Engrs—Dec., 1901. No. 45401 D. 

Lighting Stations. 
See Generating Stations. 
Nautical Spectacles. 

Method of Lighting the Great Water 
Tank at the Nouveau Cirque, Paris. II- 
lustrated description. 1000 w. Sci Am 
—Dec. 28, 1901. No. 45223. 

Nernst Lamp. 

The Nernst Lamp. Illustrates and de- 
scribes this lamp as commercially devel- 
oped. 1100 w. Sci Am—Jan. II, 1902. 
No. 45382. 

Photometry. 

The Present Status of the Question of 
a Standard of Lieht. Clayton H. Sharp. 
Discusses progress toward a satisfactory 
standard. At present photometrists are 
limited to a choice of either a pentane 
standard or the Hefner lamp as primary 
standards. 1000 w. Trans Am Inst of 
Elec Engrs—Dec., 1901. No. 45493 D. 

Street Illumination. 

Street lilumination and Units of Light. 
W. D’A. Ryan. An account of photo- 
metric comparisons made of open and en- 
closed arcs, giving curves. 2000 w. 
Trans Am Inst of Elec Engrs—Dec., 1901. 
No. 45490 D 


See page 969. 
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Vapor Lamps. 
Electric Gas Lamps and Gas Electrical 
Resistance Phenomena. Peter Cooper 
Hewitt. Describes some of the phenomena 
exhibited by mercury gas lamps and some 
of the difficulties encountered in deter- 
mining the relative values of the resist- 
ances therein. 2500 w. Trans Am Inst of 
Elec Engrs—Dec., 1901. No. 45404 D. 
MEASUREMENT. 
Armature Resistance. 


Measurement of the Armature Resist- 
ance of Continuous Current Machines 
(Messung des Ankerwiderstandes von 
Gleichstrommaschinen). A. Wettler. A. 
description, with diagrams and formule, 
of a method of measuring the resistance 
of various forms of armature windings. 
800 w. Elektrotech Zeitschr—Jan. 2, 1902. 
No. 45628 B. 

Cable Testing. 


Methods of Eliminating Corrections for 
the Leads, etc., in Cable Testing. H. Sav- 
age. Begins an explanation of methods. 
Ill. 1200 w. Elec Rev, Lond—Jan. 17, 
1902. Serial. 1st part. No. 45765 A. 

Dynamometer. 

The Electromagnetic Absorption Dyna- 
mometer. C. Arthur Conant and Clifton 
R. Hayes. Describes this novel piece of 
apparatus showing its good qualities and 
its faults., Ill. 3000 w. jcur Worcester 
Poly Inst—Jan., 1902. No. 45747 C. 

Fault Localization. 


The Localization of Faults in Submarine 
Cables (Eingrenzung von Fehlern in 
Seekabeln). A description of methods, 
with diagrams. 2400 w.  Elektrotech 
Zeitschr—Jan. 2, 1902. No. 45629 B. 

Induction Motors. 


Complete Commercial Test of Polyphase 
Induction Motors Using One Wattmeter 
and One Voltmeter. A. S. McAllister. 
An interesting article offering suggestions 
tending toward the elimination of all un- 
necessary apparatus. Shows what may be 
computed from the use of a single watt- 
meter in connection with a polyphase in- 
duction motor, supplied from constant 
potential mains. 1800 w. Elec Wld & 
Engr—Jan. 11, 1902. No. 45468. 

Meters. 


Discussion at Buffalo, August 21st, of 
Papers by Lincoln, Haskins, Davis ‘and 
Browne. Discussion of papers on meters 
and metering of electrical energy. 12400 
w. Trans Am + of Elec Engrs—Dec., 
1901. No. 45487 D 

he Influence of Terrestrial Magnet- 
ism on Instruments of Precision (Ueber 
den Einfluss des Erdmagnetischen Feldes 
auf Pracisionsinstrumente). Konrad 
Windmiiller. An illustrated account of 
experiments which show the influence of 
the earth’s magnetic field upon the read- 
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We supply copies of these articles. 


ings of Weston voltmeters. 400 w. Elek- 

trotech Zeitschr—Dec. 26, 1901. No. 45- 
625 B 

Motor Testing. 


The Testing and Management of Elec- 
tric Motors. P. T. White. A discussion 
of methods of testing is commenced in 
the present article. 1400 w. Elec Rev, 
Lond—Dec. 27, 1901. Serial. st part. 
No. 45266 A. 

Stray Currents. 


Measurements of Stray Currents in Gas 
and Water Pipes (Messungen von Vaga- 
bundirenden Str6men in Gas und Wasser- 
rohren). Absalon Larsen and S. A. Faber. 
An account of systematic investigations 
conducted in Copenhagen, with descrip- 
tion of methods. and maps, diagrams and 


tables. 3500 w. Elektrotech Zeitschr— 
Dec. 19, 1901. No. 45616 B. 
Stress. 

Thermo-Electric Measurement _ of 
Stress. C. A. P. Turner. A description 
of methods used, giving results obtained 
under somewhat unfavorable  circum- 


stances, with remarks regarding the er- 
rors, and the data that might be obtained 
by further investigations. 11300 w. Pro 
Am Soc of Civ Engrs—Jan., 1902. No. 
45749 E. 
Telephone Cable. 

See Electrical Engineering, Communi- 
cation. 

POWER APPLICATIONS. 
Asynchronous Motors. 

Tests of a Compensated Asynchronous 
Motor (Die Ersten Versuchsresultate am 
Kompensirten Asynchronmotor). Alex- 
ander Heyland. An illustrated description 
of tests of an asynchronous alternating 
current motor, with compensation wind- 
ings. 1500 w. Elektrotech Zeitschr— 
Jan. 9, 1902. No. 45632 B. 

The Asynchronous Motor Run as a 
Synchronous One (Der Asynchronmotor 
als Synchronmotor). Ernst Danielson. 
An illustrated description of a method for 
running a non-synchronous motor syn- 
chronously by sending continuous current 
through the secondary winding. 700 w. 
Elektrotech Zeitschr—Dec. 26, 1901. No. 
45623 B. 

Cotton Mills. 

Electricity in Southern Cotton Mills. 
George E. Walsh. Concerning the appli- 
cation of electricity as a source of power. 
2000 w. Elec Rev, N. Y.—Jan. 4, 1902. 
No. 45402. 

Furnace Power. 


The Dynamo as an Adjunct to the 
Blast Furnace. Horace Allen. De- 
scribes applications of the electric current 
that may be made with advantage. 1000 
w. Elec Rev, Lond—Jan. 3, 1902. No. 
45424 A. 


See page 969. 
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Haulage. 


Electric Mine Haulage. W. B. Clarke. 
Explains the influence of grades, curves, 
track construction, etc., upon the capacity 
of locomotive required for a given work. 
2700 w. Mines & Min—Jan., 1902. No. 
45386 C. 

Induction Motors. 


Some Pointers on Induction Motors. 
Dr. Louis Bell. Discusses the objections 
often raised, and the wrong ideas pre- 
valent, and gives information concerning 
their usefulness. 1500 w. Elec Wld & 
Engr—Jan. 18, 1902. No. 457009. 

Machine Driving. 

Electrically Driven Machine Tools. A. 
L. De Leeuw. Discussion of general 
principles, with illustrations showing ap- 
plication of motors. 4800 w. Mach, N. 
Y.—Jan., 1902. No. 45405. 

Pumping. 

A Mine-Pumping Plant with Electrical- 
ly-Driven Centrifugal Pumps. Illustrated 
description of the plant installed in the 
silver mine of Horcajo, in Spain, stat- 
ing the conditions to be met. 2000 w. 
Eng News—Jan. 23, 1902. No. 45730. 

Electrically Driven Pumping Machinery 
(Elektrisch Betriebene Wasserhaltungen). 
Hr. Hansen. A paper giving an account 
of various electric pumping plants for 
mine drainage and particularly of the 
Riedler express pump, with discussion. 
1500 w. Zeitschr d Ver Deutschr Ing— 
Jan. 4, 1902. No. 45610 D. 

Electric Feed Pumps. A. Johnston. 
Liscusses methods of regulating the 
amount of water. 1500 w. Elec Rev, 
Lond—Jan. 10, 1902. No. 45542 A. 

Reversing Switch. 

Automatic Protective Device for Re- 
versing Switches with Continuous Cur- 
rent Motors (Selbstschutzvorrichtungen 
fiir Gleichstrommotoren an Wendean- 
lassern). Rudolph Krause. An illustrat- 
ed description of starting and reversing 
apparatus by which sparking and exces- 
sive currents are prevented. 600 w. 
Elektrotech Zeitschr—Dec. 26, 1901. No. 
45624 B. 

Shipbuilding. 

Electric Appliances in Shipbuilding 
Yards. Sydnev F. Walker. A fully illus- 
trated paper showing the advantages of 
electric power in shipyards for power dis- 
tribution and for the operation of heavy 
tools. 3000 w. Engineering Magazine— 
Feb., 1902. No. 45822 B. 

TRANSMISSION. 
New Zealand. 


An Electric Power Transmission Plant 
in New England. Oswald Haes. Ab- 
stract of a paper read before the Elec 
Assn of N. S. W. Description of the 
system and plant. 2500 w. Elect’n, Lond 
—Dec. 27, 1901. No. 45284 A 


Supply. 

The Supply of Electrical Power Over 
Large Areas. F. J. Warden Stevens. Con 
siders the question from a point of view 
of the public, the local authorities and the 
companies. 2000 w. Archt, Lond—Jan. 
3, 1901. No. 45413 A. 

MISCELLANY. 
Carbon. 

The Manufacture of Carbon for Elec- 
trical Purposes (Note sur la Fabrication 
des Charbons Agglomérés pour 1’Elec- 
tricité). J. Worms. A review of the man- 
ufacture of compressed carbons for arc 
lamps, batteries, microphones and other 
electrical purposes. 1400 w. Electricien— 
Dec. 14, 1901. No. 45854 B. 

Electrical Progress. 

Electrical Progress and _ Legislation: 
The Need of Revision. R. Percy Sellon. 
-An address before the London Chamber of 
Commerce. Sketches the condition of the 
electrical industries in England and the 
causes that have placed the country in se- 
rious arrear of the position she should 
have attained. 3200 w. Elec Rev, Lond— 
a 27, 1901. Serial. 1st part. No. 45- 


Electricity Tariffs. 


Some Principles Underlying the Profit- 
able Sale of Electricity. Arthur Wright. 
A defence of the maximum demand sys- 
tem, with suggestions for its modification. 

w. Elect’n, Lond—Dec. 20, 1901. 
Serial. 1st part. No. 45256 A. 
Electric Supply. 

Principles and Profits in Electrical Sup- 
ply. W. B. Esson. A discussion of elec- 
tricity tariffs. called out by paper of Mr. 
Arthur Wright. Considers the maximum 
demand system erroneous and sketches a 
proposed method of charging. 3300 w. 
Elec’n, Lond—Jan. 3, 1902. No. 45418 A. 

Pan-American. 

Electricity at the Pan-American Ex- 
position (L’Electricité a l’'Exposition de 
Buffalo). Georges Dary. A _ general re- 
view. 2800 w. Electricien—Nov. 9, 1901. 
No. 45849 B. 

Review. 


Electrical Progress in 1901. A review of 
the advances made during the year show- 
ing that it was a year of unusual pro- 
gress. 2500 w. Elec Rev, N. Y.—Jan. 
II, IQOI. 45455. 

Safety Rules. 

Report on the New Safety Regulations 
of the Verband Deutscher Elektrotech- 
niker (Bericht tiber die Neuen Sicher- 
heitsvorschriften des Verbandes Deutscher 
Elektrotechniker). Dr. C. L. Weber. A 
review and discussion, at a meeting of the 
Elektrotechnische Verein, of the German 
electrical safety regulations. 2000 w. 
Elektrotech Zeitschr—Dec. 19, 1901. No. 
45621 B. 


We supply copies of these articles. See page 969. 
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Acetylene. 


Acetylene Lighting in Mines (Ueber 
Versuche mit Acetylen-Beleuchtung in 
Bergwerken). Abstracted from the 
Zeitschrift fiir das Berg Hiitten und 
Salinenwesen. An account of trials of 
acetylene safety lamps and other lamps 
in German mines. 3000 w. Gliickauf— 
Jan. 4, 1902. No. 45650 B. 

A Note on an Acetylene-in-Oxygen 
Flame. Clayton H. Sharp. Brief ac- 
count of experimental investigations on 
a flame produced by the combustion of a 
mixture of equal parts of acetylene and 
hydrogen in an atmosphere of oxygen. 800 
w. Trans Am Inst of Elec Engrs—Dec., 
1901. No. 45492 D. 

The Third International Acetylene Con- 
gress at Paris in 1900 (Der III. Interna- 
tionale Acetylen Congress in Paris 1900). 
Heinrich Koechlin. A general account of 
the organization of the congress and ab- 
stract of the proceedings. 3500 w. Oesterr 
Wochenschr f d Oeffent Baudienst—Dec. 
21, 1901. No. 45604 B. 

Burner. 


The Welsbach Gasoline Burner. Illus- 
trated description of a lamp of high effi- 
ciency. 600 w. Sci Am—Jan. 25, 1902. 
No. 45702. 

Coke-Oven Gas. 


Coke Oven Gas for Lighting, Heating 
and Power (Ueber die Verwendung von 
Koksofengas zu Leucht Warme und 
Kraftzwecken und die Verbesserung 
desselben durck Benzolcarburation). Hu- 
go Kutscher. An account of the manu- 
facture and use of coke oven gas and its 
enrichment by benzol, with a description 
of the plant at Everett, Mass. 3000 w. 
Gliickauf—Dec. 28, 1901. No. 45647 B. 

Combustion. 


Combustion in Gas Producers and 
Benches. Robert W. Prosser. Facts on 
the working of gas producers showing 
the effects of various methods and the 
advantages and disadvantages of each. 
3600 w. Am Gas Let Jour—Jan. 20, 1902. 
Serial. 1st part. No. 45581. 

Distribution. 


Gas Distribution at Leeds. Illustrated 
description of a system of extension and 
enlargement of mains. 1700 w. Gas Wld 
—Jan. 18, 1902. No. 45761 A. 

Exhibition. 

Gas at the Crystal Palace. An account 
of the exhibits shown at the International 
Gas Exhibition. Considers it a meagre 
representation of the industry and not fit- 
ly named. Ill. 5500 w. Gas Wld—Dec. 
21, 1901. No. 45261 A. 


We supply copies of these articles. See page 969. 


High Pressure. 


Thermal Emissivity in High-Pressure 
Gases. Discusses researches of Mr. J. E. 
Petavel which are of high interest to the 
engineer. An important contribution to 
thermo-dynamics. 3800 w. Engng—Jan. 
3, 1902. No. 45427 A. 

Incandescent Lighting. 


Intensive Incandescent Lighting. M. 
Greyson de Schodt. Summary of a lecture 
to the Dutch Gas Assn. Explains the 
theory of incandescent lighting and gives 
an illustrated description of recent im- 
provements made by the writer. 1500 w. 
Gas Wld—Dec. 21, 1901. No. 45262 A. 

Liquor Distillation. ~ 

The Use of Lime in Liquor Distillation. 
E. Blum. The substance of a paper read 
before the Mid-Rhenish Assn of Gas & 
Water Engrs. [Illustrates and describes 
the method and apparatus for preparing 
concentrated ammoniacal liquor. 1700 w. 
Jour of Gas Lgt—Jan. 7, 1902. No. 45- 
524 A. 

Mixtures. 

Explosive Gas Mixtures. Dr. H. Bunte. 
Abstract translation of a paper read before 
the German Assn of Gas & Water Engrs. 
Gives tabulated results of explosion in- 
vestigations and explains the behavior of 
gases under various conditions. 2800 w. 
your Gas Lgt—Dec. 24, 1901. Serial, rst 
part. No. 45263 A. 

Modern Practice. 


Modern Practice in the Manufacture 
and Distribution of Gas. Harry Edward 
Jones. Extracts from a paper read before 
the Inst. of Civ. Engrs. of London, Eng. 
Considers the influence of Welsbach light, 
the coin meter, and sliding scale legisla- 
tion, labor-saving machines, residuals, etc. 
5000 w. Pro Age—Jan 15, 1902. Serial. 
Ist part. No. 45504. 

Natural Gas. 


Natural Gas in 1900. F. H. Oliphant. 
Information from the Mineral Resources 
of the United States for 1900. 2500 w. 
Pro Age—Jan 15, 1902. No. 45505. 

Oil Gas. 


Gas from Oil. Process as conducted on 
the Pacific coast. Facts relative to the 
producing gas oils in the state of Califor- 
nia, an* the methods of using them. III. 
1500 w. Am Gas Lgt Jour—Jan. 13, 1902. 
No. 45466. 

Paris. 

The Gas Question in Paris (Le Nou- 
veau Régime du Gaz a Paris). A review 
of the renort of M. Lauriol, chief engineer 
for lighting in Paris, on plans for the im- 
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provement and increase of the gas supply, 
by private companies or the city itself. 
pe w. Génie Civil—Dec. 21, 1901. No. 
45659 D. 

The Gas Question in Faris. Particulars 
from a report bv M. Lauriol, studying a 
scheme for new works and discussing the 
cost of manufacture, and other matters of 
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interest. 2500 w. Jour Gas Lgt—Jan. 7, 
1902. No. 45523 A. 


Water Gas. 


Carburetted Water Gas in Europe. J. 
T. Westcott. An account of the develop- 
ment. 1600 w. Am Gas Lgt Jour—Jan. 
27, 1902. No. 45725. 


INDUSTRIAL ECONOMICS. 
Consolidation. 


Consolidated Labor. Carroll D. Wright. 
An analysis of the attitude of the public 
and of law toward labor unions, and the 
attitude of labor unions toward industrial 
society. 6400 w. N Am Rev—Jan., 1902. 
No. 45302 DV. 

Corporate Developments. 

Mr. James J. Hill on Consolidations, 
Competition and Rates. Address on the 
relations of railways to the public inter- 
ests, delivered at Fargo, N. D., before 
the Grain and Stock Growers’ Conven- 
tion. 2800 w. Ry Age—Jan 17, 1902. 
No. 45558. 

Education. 

American Educational Wisdom. Stuart 
Uttley. A comparison of the general at- 
titude of the people in England and Amer- 
ica toward technical education. 3500 w. 
Ir Age—Jan. 30, 1892. No. 45786. 

The Education of Mechanical Engineers 
and Chemists in the Higher Mechanical 
Schools of Russia. M. Sserebroffsky and 
G. von Doepp. An account of the schools 
at present devoted to this work, their reg- 
ulations, courses of study, etc. 3000 w. 
Sib Jour of Engng—Jan., 1902. No. 45751C. 

émployes. 

Pension and Insurance System Adopted 
in Providence. Describes a scheme for 
providing employes with pensions, sick 
benefits, and insurance. 1500 w. St Ry 
Rev—Jan 15, 1902. No. 45566 C. 

Factory Act. 


The Factory Act, 1901. Discusses the 
new matter in the act that came into force 
on Jan. 1, 1902, in Great Britain. 2200 w. 
Engr, Lond—Dec. 27, 1901. No. 45289 A. 

Foreign Commerce. 


A Neglected Factor in Our Commercial 
Expansion. Albert Halstead. On the 
value of «american consular service and 


the reports published. 3300 w. N Am 
Rev—Jan., 1902. No. 45301 D. 
Health. 


The Hygiene of Workers in Mines. 
Dr. E. W. King. Discusses some of the 


causes that tend to impair the health and 
shorten the lives of those employed in 
this vocation. 5000 w. W Min Wld—Jan. 
No. 45502. 
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. attitude of workmen. 


We supply copies of these articles. 


Inventory. 


See Mechanical Engineering Machine 
Works and Foundries. 


Iron Trade. 


The Chicago Iron Trade in 1co1. George 
W. Cope. A review of the year which is 
reported as more active than any previous 
year. wuscusses the conditions, the strike, 
consolidations, trade, prices. etc. 4800 w. 
Ir Aage—Jan. 2, 1902. No. 45243. 

The Eastern Iron Markets. Thomas 
Hobson. A review of the year, consider- 
ing pig iron, billets, exports, finished ma- 
terial, old material, etc. 3300 w. Ir Age— 
Jan. 2, 1902. No. 45246. 

The Pittsburg Iron Trade in 1901. Rob- 
ert A. Walker. A review discussing the 
general features, consolidations, foreign 
trade, new construction, labor troubles, 
prices, the outlook, etc. 1200 w. Ir Age 
—Jan. 2, 1902. No. 45245. 

Labor. 


_ Australian Labor Laws and Their Bear- 
ing on Trade Unionism. Stafford Ran- 
some. Discusses the new law in Australia 
and its effect, but does not assume that 
even if it works well there, it would ap- 
ply to Great Britain or other countries. 
2000 w. Engr, Lond—Jan. 3, 1902. No. 
45441 A. 

Labor Unions and Labor Contracts. D. 
L. Cease. Discusses the benefits expected 
from the labor contracts, and the improved 
1700 w. Gunton’s 

Mag—Jan., 1902. No. 45359 C. 

Patent Office. 


The Patent-Office Library. Illustrates 
the new patent-office, Southampton Build- 
ings, describing the new library recently 
opened. 1500 w. Engr, Lond—Jan. 10, 
1901. No. 45554 A. 

Premium System. 

Fremium Plan of Rewarding Labor. H. 
M. Norris. Stenographer’s report of pa- 
per read before the Engine Builders’ 
Assn. An explanation of the system as 
introduced at the works of The Bickford 
Drill & Tool Co., Cincinnati, Ohio. 

w. Engr, U S A—Jan. 1, 1902. Special 
number. No. 45578 C. 

The Premium Plan at the Works of 
David Rowan and Company, Glasgow, 
Scotland. James Rowan. Also “The 


See page 969. 
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Origin of the Premium Plan.” A Per- 
sonal Statement by F. A. Halsey. De- 
scriptive article. 3700 w. Am Mach— 
Jan. 9, 1902. No. 45454. 

Prizes. 

Prizes Awarded by the French Academy 
for 1901 (Prix Décernés Année Igor). 
A list of prizes and sketches of the re- 
cipients. Also prizes offered for 1902, 
1903, 1904, 1905 and 1906. 20000 w. 
Comptes Rendus—Dec. 16, 1901. No. 45- 
839 D. 

Review. 

tgo1. A review of the year’s history in 
Great Britain in mechanical and electrical 
engineering, gas supply, war material and 
chemistry. 20500 w. Engr, Lond—Jan. 
3, 1902. No. 45438 A. 

Sanitary Engineering and Water Supply 
in 1901. Reviews the results of the year 
in sewage disposal, water supply, and re- 
lated matters. 4000 w. Engr, Lond—Jan. 
3, 1902. No. 45436 A. 

Sault Ste. Marie. 

Engineering and Industrial Enterprises 
at Sault Ste. Marie. An illustrated gen- 
eral description of the various industrial 
enterprises centered here. 8000 w. Eng 
News—Jan 9, 1902. No. 45365. 

Subsidy. 

Ship Subsidy Bill. A copy of the bill 

introduced in the U. S. Senate by Mr. 


Frye. 2200 w. Marine Engng—Jan., 1902, 
No. 45253 C. 
Workmen’s Dwellings. 
Austro-Hungarian Legislation for En- 
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couraging the Erection of Sanitary and 
Cheap Workmen’s Dwellings (Regier- 
ungsvorlage betreffend Begiinstigungen 
fiir Gebaude mit Gesunden und Billigen 
Arbeiterwohnungen). A review of pro- 
posed legislation giving privileges to 
buildings of the class named, relieving 
them from taxes, etc. 3000 w. Oe6esterr 
Wochenschr f d Oeffent Baudienst—Dec. 
7, 1901. No. 45684 B. 

Works Management. 

Money-Making management for Work- 
shop and Factory. C. U. Carpenter. The 
first of an important series of papers. This 
instalment deals with the executive, work- 
ing and recording departments. 4000 w. 
Engineering Magazine—Feb., 1902. No. 
45823 3. 

Problems in the Management of a Rail- 
way Shop. R. T. Shea. Gives illustrations 
of chances for saving in some of the larger 
shops. 1300 w. Loc Engng—jan., 1902. 
No. 45316 C. 

Shop Administration. W. W. McLaren. 
Stenographer’s report of paper read before 
Engine builders’ Assn. States the condi- 
tions and discusses questions bearing upon 
development and operation. 2700 w. 
Engr, U S A—Jan. 1, 1902. Special num- 
ber. No. 45574 C. 

The Commercial Management of Engi- 
neering Works. G. Siebert. Discussing 
the relation of mercantile and engineering 
talent, and showing how the combination 
of both is essential to attain commercial 
success. 2500 w. Engineering Magazine— 
Feb., 1902. No. 45820 B. 


MARINE AND NAVAL ENGINEERING 


Battleship. 

The Japanese Battleship Mikasa. Illus- 
tration, with plan and section, and full 
description of what is said to be “the 
nnest battleship in the world.” 2200 w. 
mngr, Lond—Jan. 10, 1902. No. 45551 A. 

The Launch of the Battleship “Mis- 
souri.” Illustrated description of this 
vessel, the last of the three of the “Maine” 
class, lau.ched Dec. 28, 1901. 1200 w. 
Sci Am—Jan. 11, 1902. No. 45379. 

Car Ferries. 

Car Ferry (Les Car-Ferries). An ac- 
count of ice-breaking ferryboats on the 
American Great Lakes. 1200 w. Revue 
Technique—Dec. 25, 1901. No. 45672 D. 

Cargo Boats. 

Developments in Cargo-Boat Machin- 
ery. Benjamin Taylor. Traces develop- 
ments of the marine engine during the 
last quarter of the last century. 3800 w. 
Marine Rev—Dec. 26, 1901. No. 45212. 


We supply copies of these articles. 


Coal-Carrying. 

Ocean Transportation for coal. In- 
formation concerning the transportation of 
coal from Great Britain and America to 
France. 1600 w. U S Cons Repts, No. 
1234—Jan. 9, 1902.' No. 45297 D. 


Cobra Disaster. 


The Loss of the British Torpedo Boat 
Destroyer “Cobra” (La Perte du Contre- 
Torpilleur Anglais “Cobra’’). S. Gradier. 
A description of this steam-turbine ves- 
sel and her loss. with a review of the court 
of inquiry proceedings. 2000 w. Génie 
Civil—Dec. 28, 1901. No. 45661 D. 


Cruiser. 


German Cruiser K6nig Wilhelm Ersatz. 
Illustrated description of interesting 
changes which place this vessel in advance 
of the Prinz Heinrich. Tabulated data of 
recent cruiser designs are given. 1500 w. 
Engr, Lond—Dec. 27, 1901. No. 45292 A. 


See page 969. 
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Fire Boats. 

New and Powerful Steel Fire Boat. 
Illustrates and describes a new boat to be 
built for the city of Milwaukee. 2200 w. 
Marine Rev—Jan. 16, 1902. .NO. 45582. 

Twin-Screw Fire Float for Durban 
Harbor. Illustrations, with brief descrip- 
tion, of a boat recently built for the Natal 
Government. 400 w. Engng—Jan. I0, 
1902. No. 45547 A. 

Harbor Boats. 

Harbor Lighterage and Transportation. 
H. L. Joyce. A study of the system in 
New York Harbor, its growth, difference 
in style of craft from time to time, and 
the many changes in methods and in class 
of traffic. Also discussion. 10500 w. 

Y R R Club—Dec. 109, 1901. No. 45449. 
Hydrography. 
See Civil tngineering, Measurement. 
Icebreakers. 

Ice Breaking in Germany (Eisbrech- 
wesen in Deutschland). Hr. Boost. A 
historical sketch of methods of breaking 
up ice in rivers with explosives, and a re- 
view of modern ice-breaking boats for 
rivers and harbors. 700 w. Zeitschr d 


Ver Deutscher Ing—Dec. 21, 1901. No. 
45601 D. 
“Kronprinz Wilhelm.” 


The New German Liner “Kronprinz 
Wiuthelm” (Ver Neue Deutsche Schnell- 
dampfer “Kronprinz Wilhelm’). An 
illustrated general account of this great 
North German Lloyd Steamship. 1000 w. 
Glasers Ann—Jan. 1, 1902. No. 45614 D. 

Merchant Marine. 

The Transformation of the Merchant 
Marine (Transformation du Materiél de 
la Marine Marchande). Mr. Vetillart. 
Report presented to the VIII International 
Congress of Navigation. An important 
paper. 15000 w. Ann des Ponts et Chaus- 
sées—2 Trimestre, 1901. No. 45810 E+F. 

“Neckar.” 

The Imperial-Mail Steamship “Neckar” 
(Der Reichspostdampfer vt A 
fully illustrated description of this North 
German Lloyd 18,700 ton steamship, and 
of its boilers, engines and fittings. 2 
plates. 2500 w. Zeitschr d Ver Deutscher 
Ing—Jan. 4, 1902. No. 45605 D. 

Non-Sinkable. 

The Non-Sinkability of Large Steel 
Ships (x1 insubmersibilité des Grands Na- 
vires d’Acier). M. E. Duchesne. Ad- 
vocating the use of double hulls, as well 
as water-tight bulkheads for the preven- 
tion of disasters at sea. 3500 w. Mem 
Soc Ing Civ de France—Nov., t901. No. 
45819 G. 

Resistance. 

The Hydraulics of the Resistance of 
Ships. Edgar C. Thrupp. Read before the 
Glasgow Congress. An investigation of 
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the discovery that .there is an enormous 

divergence from the laws of stream line 

motion when the dimensions of the chan- 

nels or pipes are such as to have hydraulic 

radii exceeding I in. or 2 ins. 3300 w. 

Engng—Dec. 20, 1901. No. 45275 A. 
Shipbuilding. 

Present Tendencies of Lake Ship Build- 
ing. Waldon Fawcett. Comments on the 
return to normal size, instead of building 
the large vessels introduced at the close 
of the last century. Also notes other ten- 
dencies in the most recent vessels. IiIl. 
So w. Am Mfr—Jan. 23, 1902. No. 45- 


500. 

Shipbuilding and Marine Engineering in 
1901. A review of the ship tonnage con- 
structed in the works of the United King- 
dom. 3700 w.. Engng—Jan. 3, 1902. Se- 
rial. 1st part. No. 45432 A. 

Shipbuilding and Marine Engineering 
During 1901. A review of the year; the 

. present article dealing with the volume of 
work and its broad general features, as 
well as with the measure of activity in the 
several districts 01 the United Kingdom. 
3500 w. Engr, Lond—Jan. 10, 1902. Se- 
rial. Ist part. No. 45550 A. 

The Development of American Ship- 
building in the Last Decade (Die Ent- 
wickelung des Amerikanischen Schit- 
baues im Letzten Jahrzehnt). Prof. Os- 
wald Flamm. Abstract of a paper by 
Tjard Schwarz before the ‘Schiffbau- 
technische Gesellschaft” on shipbuilding, 
and cranes and other shipyard appliances 
in the United States. Ill. 1200 w. Stahl 
u E1sen—Jan. 1, 1902. No. 45640 D. 

See also Electrical Engineering, Power 
Applications. 

Ship Railway. 

See Civil Engineering—Canals, Rivers 
and Harbors. 

Shipyards. 


Japanese Shipyards. Editorial on the 
progress Japan is making towards the sup- 
ply of her own fleet. 2500 w. Engng— 
Jan. 3. 1902. No. 45431 A. 

Notes on the Equipment of Forei 
shipyards. C. C. Thomas. Describes the 
appliances used in British shipyards, com- 
paring them with the American yards. 
3000 w. Marine Engng—Jan., 1902. No 
45248 C. ° 

Stability. 

A Stability Diagram. George Crouse 
Cook. A practical method of calculating 
and plotting a series of curves of the cen- 
ters of buoyancy, from which the curve of 
statical stability may be deduced for any 
variations in displacement or loading. 
1200 w. Naut Gaz—Jan. 2, 1902. No. 
45404. 

Steamship Design. 

Design of Ocean Steamers. 

Lucas. 


‘theodore 
Discussion of the designing of 


We supply copies of these articles. See page 960. 
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ships for particular uses, giving diagrams. 
2000 w. Naut Gaz—Jan. 2, 1902. No. 45- 
403. 

Steamships. 

New Shins of the Boston Steamship 
Company. [Illustrates and describes two 
11,000 ton freight steamships now under 
construction. 1100 w. Marine Engng— 
Jan., 1902. No. 45247 C. 


See Industrial Economics. 
Tank Experiments. 

Experiments upon the Propulsion of 
Models of Ships (Esperienze di_Propul- 
sione con Modelli di Navi). Nino Pe- 
coraro. A discussion of experiments in 
the testing tank at the Arsenal at Spezia, 
with especial reference to the use of elec- 
trically operated propellers on the models. 

w. 2 plates. Rivista Marittima— 
Dec., 1901. No. 45800 E+F. 
Testing Tank. 
The Equipment of the Canal of the Hy- 


AUTOMOBILES. 


Alcohol Fuel. 

Alcohol and Automobiles. From The 
Motor World. Discusses the recent tests 
of this fluid in the neighborhood of Paris. 
1400 w. Sci Am Sup—Jan. 25, 1902. No. 
45708. 

Alcohol Automobiles at the Paris Alco- 
hol Exhibition. The present article gives 
an illustrated description of the Gobron- 
Brillié system. 800 w. Sci Am—Dec. 28, 
1901. Serial. 1st part. No. 45222. 

Alcohol Motors. ; 

See Mechanical Engineering, Special 

Motors. 
Automobile Show. 

Résumé of the New York Automobile 
Show. Alex. Schwalbach. An illustrated 
article pointing out the most striking char- 
acteristics. 4000 w. Auto Mag—Jan., 1902. 
No. 45210 C. 

Classification. 

The Kational Classification of Motor 
Vehicles. Albert L. Clough. Considers 
the only logical method of classification 
to be on the basis of the ratio of the actual 
maximum horse power capable of being 
continuously delivered by the motor to the 
total weight carried. 1200 w. Horseless 
Age—jan. 1, 1902. No. 45338. 

Comparison. 

The Vehicles of To-day and Yesterday. 
C. C. Bramwell. A comparison of the ve- 
hicles which took part in the first automo- 
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draulic Laboratory of Cornell University 
for Experimental Work on the Resistance 
and Propulsion of Ships. Dr. William F. 
Durand. Describes this canal and the 
equipment thus far installed. Ill. 2000 w. 
Sib Jour of Engng—Jan., 1902. No. 45- 
wea C. 
Turbine Steamer. 

Turbine Steamer King Edward. W. 
Cartile Wallace. <An_ illustrated article 
giving information concerning this boat 
and the general impression her arrange- 
ments made on the writer. 3000 w. Ma- 
rine Engng—Jan., 1902. No. 45249 C. 

Warships. 

Progress of Warships and Machinery 
Building in England. A résumé of the 
progress made in naval construction dur- 
ing the last six months. 1700 w. Engr, 
Lond—Dee. 27, 1901. No. 45290 A. 

Warship building in 1901. A review of 
the additions during the year to the Brit- 
ish Navv. 2500 w. Engng—Dec. 20, 1901. 
Serial. 1st part. No. 45276 A. 


bile run from New York, with those which 
participated in the Endurance Run. 1200 
w. Horseless Age—WVec. 25, I90I. NO. 
45235. 

France. 

The Automobile in France To-day. Hart 
O. Berg. Abstract of a lecture, delivered 
at the Automobile Club of America. 4300 
w. Auto Mag—Jan., 1902. No. 45211 C. 

Ignition. 

Ignition. Ernest J. Hutton. txtracts 
from a paper that is to form a part of a 
book on motor driving, soon to be issued. 
4500 w. <Autocar—Jan. 11, 1902. No. 
45509 A. 

Internal Combustion. 

Generation and Distribution of Hot 
Gases in Internal Combustion Engines. 
Charles E. Lucke. Discusses points in hot 
gas generation and some of the principles 
to be considered in designing these en- 
gines. 2500 w. Horseless Age—Jan. 15, 
1902. Serial. 1st part. No. 45521. 

Lubrication. 

Positive and Cleanly Lubrication, Al- 
bert L. Clough. Explains forced feed lu- 
brication and its advantages. 900 w. Horse- 
less Age—Jan 8, 1902. No. 45373. 

Motor Car. 

An Interesting Car Built by an Ama- 
teur. An account of the experiences of C. 
H. Johnson, of Leeds, Eng., in amateur 
motor car construction. Ill. 1700 w. 
Autocar—Jan. 18, 1902. Serial. 1st part. 
No. 45760 A. 


We supply copies of these articles. See page 969. 
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Motor Vehicles. 

The Business Vehicle Problem. Rob- 
ert G. Pilkington. Discusses the general 
form of delivery wagons, and the applica- 
tions. 2000 w. MHorseless Age—Jan. 1, 
1902. No. 45337. 

Paris Exhibition. 

The Paris Automobile Exhibition. Il- 
lustrates and describes some of the more 
important exhibits at what proved to be a 
most successful exhibition, the profits 
reaching about $20,000. 5500 w. Auto 
Jour—Jan., 1902. No. 45769 A. 

The Paris Autocar Show. An illustrat- 
ed description of some of the leading nov- 
exhibited. 13600 w. Autocar—Dec. 

21, 1901. No. 45260 A. 

The Paris Motor Car Show. An account 
of this annual exhibition of motor vehicles, 
the exhibits, and the changes noted. III. 
2500 w. Engr, Lond—Jan. 3, 1902. Se- 
rial. Ist part. No. 45435 A. 

Road Lessons. 

The Troubles and Pleasures < an In- 
experienced Beginner With a Gasoline 
Automobile. Harry B. Haines. A report 
of experiences while learning to manage 
the machine. 2800 w. Horseless Age— 
Jan. 22, 1902. No. 45580. 

Single Cylinder. 

The Packard Single Cylinder Motor 
Wagon. Hugh Dolnar. A full illustrated 
description of the mechanical details of 
this new vehicle. 4300 w. Autocar—Dec. 
28, 1901. No. 45285 A. 

Sparking. 

Spark Control. Albert L. Clough. A 
discussion of spark regulation on automo- 
bile engines. 1000 w. Horseless Age— 
Jan. 22, 1902. No. 45587. 

Speed Gear. 

The Howard Speed Change Gear. Illus- 
trated description of a new speed gear of 
the planetarv type. 1100 w. Horseless 
Age—Jan. 15, 1902. No. 45522. 

Standardization. 

The Standardization of Controlling 
Mechanisms. Albert L. Clough. Urges 
the general adoption of that method which 
offers the most advantages. 1200 w. 
Horseless Age—Jan. 8, 1902. No. 45374. 


Steam Engines. 
Patterns and Core Boxes for the Hyler 


White Steam Engine. Anthony. 
Illustrates and describes the construction. 
4000 w. Horseless Age—Jan. 22, 1902. 
No. 455 

The Superheated Steam Engine. Henri 
G. Chatain. Describes these engines and 
discusses their advantages for road loco- 
motion. 1700 w. Horseless Age—Jan. 
15, 1902. No. 45520. 


We supply copies of these articles. 


Steam Vehicles. 

The “Locomobile” Steam Carriage. II- 
lustrated detailed description. 2000 w. 
Sci Am Sup—Jan. 25. 1902. No. 45707. 

The Steam Motor Car. An illustrated 
article explaining the mechanism of one of 
the latest cars. 2500 w. Engr, Lond— 
Dec. 20, 1901. No. 45280 A. 

Trucks. 

Merchandise Transport by Automobile 
Trucks (Transport par Cannons Auto- 
mobiles). M. Bret. An examination of 
the various types of motor trucks with 
regard to their availability for service in 
the streets of Paris. 10000 w. Ann des 
Ponts et Chaussées—2 Trimestre. 1901. 
No. 45811 
Tyres. 

Hints on the Use and care of Tyres. 
H. Wilton Bartlett. Discusses tyre diam- 
eters, wheel sizes, oil, nipping patches, ete. 
2500 w. Autocar—Jan. 18, 1902. No. 45- 
759 A. 

War Office Trials. 

The War Office Heavy 
Trials. Full illustrated description 
mechanical features of the lurrics, with 
observations on their performance. 7000 
w. Auto Jour—Jan., 1902. No. 45768 A. 


HYDRAULICS. 


Motor Vehicle 
of the 


Canal Power. 

How Chicago Will Harness the Drain- 
age Canal. Edward P. Ellicott. Explains 
how the construction of this canal has 
created an opportunity tor developing a 
great water power, discussing the ad- 
vantages to be derived. 1500 w. Mod 
Mach—Jan., 1902. No. 45445. 

Flow. 

A Proposed Solution of Some Hydraulic 
Problems. Discussion of the paper by 
Charles H. Tutton. 2500 w: Pro Am 
Soe of Civ Engrs—Dee.. 1901. No. 45- 
220 E. 

A Proposed Solution of Some Hydraulic 
Problems. Continued discussion of a pa- 

per bv Charles H. Tutton. 1700 w. Pro 

Am Soc Civ Engrs—Jan., 1902. No. 45- 

750 E. 
Current Meter and Weir Discharge 
Comparisons. Continued discussion of pa- 
per by Edward C. Murphy. 6co w. Pro 
Am Soc of Civ Engrs—Dec., 1901. No. 
45218 E. 

Experiments at Detroit, Mich., on the 
Effect of Curvature Upon the Flow of 
Water in Pipes. Continued discussion of 
paper by Gardner S. Williams, Clarence 
W. Hubbell and George H. Fenkell, Jr. 
5000 w. Pro Am Soc of Civ Engrs— 
Dec., 1901. 45216 E 

Ice Troubles. 


Freeing the Niagara Canal Races from 


See page 060. 
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Ice. Arthur B. Weeks. Illustrates and 
describes the methods and appliances used. 
450 w. Am Elect’n—Jan., 1902. No. 45- 
334- 

Plumbing. 

Plumbing in the Tombs Prison, New 
York. Illustrates and describes the hot 
and cold water supply and drainage sys- 
tem of the new part of the Tombs prison. 
2200 w. Eng Rec—Jan. 4, 1902. No. 45- 
344. 

Pumping Plant. 

Centrifugal Pumping Plant for Wallasey, 
Dock. Illustrated description of one of 
the largest plants of its kind erected and 
working in Great Britain. 800 w. Engr, 
Lond—Jan. 10, 1902. No. 45553 A. 

Pumps. 

Ventilators and Centrifugal Pumps for 
High Pressures Driven by Steam Turbines 
or Electric Motors (Ventilateurs et Pom- 
em Centrifuges pour Hautes Pressions, 

us pas Turbines 4 Vapeur ou par Mo- 
teurs Electriques). M. Rateau. An elab- 
orate and well illustrated record of inves- 
tigations showing the superiority of the 
steam turbine for driving high pressure 
ventilating fans and centrifugal pumps. 
11000 w. Bull Soc d’Encour—Dec., 1901. 
No. 45677 G. 

Pumping Machinery. 

See also Electrical Engineering, Power 

Applications. 
Turbines. 

On a Leaf Arrester for the Water Sup- 
ply of a Turbine. Earl of Rosse. Illus- 
trates and describes an apparatus that has 
worked successfully in directing the leaves 
to a side channel and into the tail-race. 
700 i Engng—Jan. 10, 1902. No. 45- 
548 A 

The Development of the Turbine 7 
Entwickelung der Turbine). Prof. 
Escher. A _ historical sketch of non: Mae 
and their regulating apparatus. 2 parts. 

w. Schweiz Bauzeitung—Dec. 21, 
28, 1901. No. 45837 each B. 


MACHINE WORKS AND FOUNDRIES. 


Boiler Plates. 

Table for Finding the Thickness of 
Boiler Plates. George F. Summers. Ta- 
ble with brief explanation of its use. 400 
w. Am Mach—Jan. 16, 1902. No. 45533. 

Case Hardening. 

Case Hardening for Fine Grain. E. R. 
Markham. Explains how machine steel 
mav be hardened so as to produce a fine 

rain. 1500 w. Am Mach—Jan. 2, 1902. 

0. 45394. 

Case Hardening Wrought Iron and Ma- 
chine Steel. E. R. Markham. Gives di- 
rections for the work. 2000 w. Am 
Mach—Jan. 23. 1902. No. 45594. 


Points to be Observed in Case Harden- 
ing. E. R. Markham. Discusses some 
points concerning the composition and 
peculiarities of the stock and materials 
used. 800 w. Am Mach—Jan. 16, 1902. 
No. 45531. 


Castings. 


Casting Bases for Upright Boilers. R. 
H. Palmer. Illustrated description. 500 
w. Am Mach—Jan. 2, 1902. No. 45392. 

Molding a Sawmill Bed. R. H. Palmer. 
Illustrated description. 1000 w. Am 
Mach—Jan. 16, 1902. No. 45534. 


Cast-Iron Pipes. 


Enelish and French Practice in the 
Manufacture of Cast-Iron Pipes. I. Eng- 
lish Practice. Stephen H. Terry. II. 
French Practice. A. G. Cloake. Two pa- 
pers read before the British Assn. of Wa- 
ter-Works Engrs. 3700 w. Ir & Coal 
Trds Rev—Dec. 20, 1901. No. 45271 A, 


Drawing Room. 


Drawir~ Room; Chief  Engineer’s 
Office; Pittsburg & Lake Erie R 
Pittsburg, Pa. R. P. Forsberg. Illustrat- 
ed description of the room, tables, card 
index system, drawings, filing cases, blue 
print room. etc. 3200 w. Eng News—Jan. 
2, 1902. No. 45345. 


Engine Building. 


Modern Engine Building. Notes taken 
at the shops of the Westinghouse Ma- 
chine Company. III. 3000 w. Mach, N. 
Y.—Jan., 1902. No. 45406. 


Fly-Wheels. 


Building a Fly Wheel. An illustrated 
description of methods employed. 1800 
w. Power—Jan., 1902. No. 45473. 


The Design and Construction of Fly 
Wheels for Slow Speed Engines for Elec- 
trical Lighting and Traction Purposes. 
A. Marshal Downie. Read before the Inst. 
of Engrs. & Shipbuilders in Scotland. 
Discusses the design and application of 
fly-wheels to large slow speed engines. III. 
2000 w. Engrs’ Gaz—Jan., 1902. Serial. 
Ist part. No. 45414 A 


Foundry. 


A Steel Frame Foundry Building. Illus- 
trated description of a fire-proof structure 
at Harrison, N. J. 1800 w. Eng Rec— 
Jan. 4. 1902. No. 45342. 

New Steel Foundry of the Pennsylvania 
Steel Company. An illustrated descrip- 
tion of a recently completed foundry at 
Steelton, Penn. It is operated by electric- 
ity and all details are strictly up-to-date. 
- w. Ir Age—Jan. 30, 1902. No. 45- 
753. 


Gear Cutting. 


The Bilgram Automatic Bevel Gear 
Generating Machine. Illustrated descrip- 
tion of the machine and its operation. 


We supply copies of these articles. Sce page 969. 
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1400 w. Am Mach—Jan. 23, 
45593. 
Gear Teeth. 

Wear of Gear Teeth. Robert A. Bruce. 
Compares: the relative wear of different 
portions of the profile and the relative 
amounts of wear which may be expected 
under assumed conditions to take place in 
teeth with each of the standard profiles. 
Ill. 2200 w. Prac Engr—Jan. 3, 1902. 
No. 45416 A. 

Grinding. 

Safety Appliances for Grinding Ma- 
chines (Protection des Meules Artifici- 
elles). Henry Mamy. A well illustrated 
account of various ventilating and other 
safety appliances for the protection of per- 
sons running grinding machines. 1 plate. 
4000 w. Génie Civil—Dec. 21, 1901. No. 
45658 D. 

Guns. 

Repairing Worn-Out Guns on Service. 
R. Bannatine-Allason. Short illustrated 
description of a somewhat novel opera- 
tion of re-lining a damaged 12-pounder 
6 cwt. gun. 1000 w. Engr, Lond—Jan. 
10, 1902. No. 45556 A. 

Inventory. 

Aids in Taking the Machine-Shop In- 
ventory. Hugo Diemer. Discussing a 
simple method of employing the card in- 
dex and showing its advantages for inven- 
tory purposes. 2500 w. Engineering 
Magazine—Feb., 1902. No. 45827 B. 

Leakages. 

Some Leakages in Factory Practice. 
Walter J. May. Calls attention to points 
that have been noticed by the writer. 2700 
w. Prac Engr—Dec. 27, 1901. No. 45- 
287 A. 

Light Shapes. 

Modern Plants for the Manufacture of 
Hoops and Merchant Bars. Theodore J. 
Vollkommer. [Illustrates and describes 
plants where automatic machinery has 
been introduced, and improved methods. 
- w. Ir Age—Jan. 16, 1902. No. 45- 
460. 

Lubricating Oils. 

Friction of Lubricating Oils. 
Thurston. Discusses some of the results 
obtained, and the deductions drawn. 1200 
w. Am Mach—Jan. 23, 1902. No. 45- 
502. 

Machine Driving. 

dee kiectrical Engineering. Power Ap- 

plications. 
Machine Methods. 

Modern Machine Methods. H. F. L. 
Orcutt. Deals with machine operations, 
where accuracy and cheapness is secured, 
as contrasted with laborious and expensive 
hand work or machines without modern 
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improvements. A suggestive paper to 

those considering economical methods of 

manufacture. Ill. 10300 w.. Inst of 

Mech Engrs—Jan., 1902. No. 45754 D. 
Machine Tools. 

A Universal Portable Machine Tool. 
Illustrated descriptions of devices for 
drilling, boring and miuing, and_of the 
methods of using them. g00 w. Engng— 
Jan. 17, 1902. No. 45774 A. 

Recent Machine Tools (Neuere Werk- 
zeugmaschinen). Prof. F. Bock. A well 
illustrated description of machine —_ 
manufactured by Sattler, Berner & Co., of 
Nuremberg, Germany. Serial. Part I. ‘Boo: 
w. Zeitschr d Ver Deutscher Ing—Jam 
4. 1902. No. 45608 D 

New Works. 

Stanley Works, Newark-on-Trent. II- 
lustrated detailed description. 4500 w. 
Engr, Lond—Dec. 20, 1901. No. 45282 A. 

Piecework. 

Piecework: Its Evils and Remedies. 
Gilbert Fox. Discusses this system and its 
working. 2200 w. Prac Engr—Jan. 10, 
1902. No. 45510 A 


Planers. 

Some Early Planer Inventions. H. O. 
Coombs. Illustrates and describes inter- 
esting machines of machine tool designs in 
England. 700 w. Am Mach—Jan. 2, 1902, - 
No. 45395. 

Shop Methods. 

Some Jobbing Shop Methods. Joseph 
V. Woodworth. Illustrates and describes 
cutting a coarse pitch screw, making thin 
threaded brass rings, a stepping jig for 
drilling small holes, etc. 3500 w. 
Mach—Jan. 2, 1902. No. 45393. 

Shop Work. 

The Limit Gauge System of Shop Work. 
W. H. Booth. Read before the Glasgow 
Scientific Society. An illustrated article 
explaining the system and its application. 
2500 w. Prac Engr—Dec. 27, 1901. Se- 
rial. 1st part. No. 45286 A. 

Taper Tubes. 

Fixture for Forming Taper Tubes with 
Feed Motion for the Blanks. Moses G. 
Wilder. Illustrated description of a fix- 
ture where the blanks are fed across the 
front of the press from left to right, and 
capable of forming 100 to 150 tubes per 
minute. 1100 w. Am Mach—Jan. 16, 
1902. No. 45532. 

Tools. 

Fixtures and Tools for Making Speed 
Indicators. Joseph Vincent Woodworth. 
es ge description. 800 w. Mach, N. 

Y.—Jan., 1902. No. 45408. 

Machine Shop Tools for Engine Build- 
ers. George T. Reiss. Presented at meet- 
ing of Engine Builders’ Assn. An illus- 
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trated description of appliances of special 
character that are useful for special pur- 
poses. 3500 w. Engr, U S A—Jan. 15, 
1902. No. 45599 

The Tool” Chest. A series of descrip- 
tive articles presenting the most approved 
modern hand tools and devices used by 
mechanics for purposes of drawing, 
measurement, adjustment, and getting ac- 
curate work. Ill. 900 w. Mod Mach— 
Jan., 1902. sno. 45448. 

Turret Tools. Illustrated description of 
tools used for machinery gear blanks 
in the turret lathe. 1100 w. Mach, N 
Y—Jan., 1902. No. 45407. 


Turning Machine. 

A New Crank Pin Turning Machine. 
Illustrated description of a machine where 
the work remains stationary and the tool 
travels around it. 1000 w. Ir Age—Jan. 
16, 1902. No. 45459. 

Works Management. 
See Industrial Economics. 


MATERIALS OF CONSTRUCTION. 
Alloys. 


Alloys of Copper and Tin. William 
Campbell. Read before the Inst. of Mech. 
Eners. An appendix to the reports of the 
Alloys Research Committee. Kesearch 
made to explain the complete freezing 
point curve of the copper-tin alloys, and to 
note the change of structure due to cast- 
ing. Ill. 4700 w. Engng—Jan. 3, 1902. 
Serial. 1st part. No. 45433 A. 

Notes on Alloys of Copper and Iron. J. 
E. Stead. Read before the Glasgow Con- 
gress. A report of research prosecuted 
during the last year, describing methods 
and giving results; also showing the in- 
fluence of carbon in these alloys. II]. 6000 
w. Engng—Dec. 20, 1901. 45277 A. 

Upon the Constitution of Binary Alloys. 
John Alexander Mathews. Gives a résumé 
of the knowledge gained by the researches 
of metallurgists, and outlines the present 
knowledge concerning the nature and con- 
stitution of binary alloys. Ill. 5300 w. 
Jour Fr Inst—Jan., 1902. Serial. 1st part. 
No. 45372 D. 


Budapest Congress. 

The Budapest Meeting of the Interna- 
tional Association for the Testing of 
Materials (Vom Internationalen Material- 
prifungs Congress in Budapest). Prof. 
H. Wedding. A paper, with discussion, 
hefore the “Eisenhiitte Oberschlesien,” 
giving an account of the Budapest Con- 
gress, the proposed international labor- 
atory at Zurich, etc. 2800 w. Stahl u 
Eisen—Jan. 1, 1902. No. 45637 D. 

The Third congress of the Interna- 
tional Association for the Testing of Ma- 
terials (Der III. Congress des Interna- 
tionalen Verbandes fiir die Materialprii- 


We supply copies of these articles. 
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fungen der ‘technik). 
A. Stradal. 


K. Haberkalt and 
A report of the meeting at 
Budapest and abstract of the proceedings. 


Oesterr Wochenschr f d Oeffent 
No. 45692 B. 


9000 w. 
Baudienst—DVec. 21, 1901. 


Gun Tests. 


The Gathmann Gun Tests. Grahame 
H. Powell. some explanatory notes con- 
cerning the recent test at Sandy Hook, 
showiny the effect of outside explosion. 
lil. 1300 w. Am Mach—Jan. 16, 1902. 
No. 45530. 

Leather. 


A Chemical Study of Leather (Etude 
Chimique du Cuir). Ed Nihoul. An ex- 
haustive study of the operations of tan- 
ning leather, with especial reference to its 
uses in the mechanic afts. Serial. Part 


I. 7500 w. Rev Univ des Mines—Dec., 
1901. No. 45802 H 
Magnalium. 


Alloys of Aluminum and Magnesium 
(Les Alliages d’Aluminium et de Mag- 
nesium). O. Boudouard. A well illus- 
trated account of investigation of these 
alloys with various proportions of the 
metals, giving melting points, microscopic 
examination, ete. 2000 w. Bull Soc d’ 
Encour—Dec., 1901. No. 45678 G. 

Steel. 


How Should Steel for Girders be Test- 
ed? Considers how the material should be 
tested to ascertain whether it is in accord- 
ance with the requirements of the aed 
fication. 2200 w. Engr, Lond—Jan. 
1902. No. 45552 A. 


POWER AND TRANSMISSION. 
Compressed Air. 


Central Compressed Aid Power Plants. 
From Granite. Reviews briefly the con- 
ditions that have made these plants neces- 
sary, describing a typical installation. 2800 
w. Compressed Air—Jan., 1902. No. 45- 
501. 

Compressed Air Haulage Plants. Rich- 
ard Hirsch. An illustrated general de- 
scription of a plant and its operation, with 
discussion. 6800 w. Pro Engrs Soc of 
W Penn—Dec., 1901. No. 45298 D. 

SPECIAL MOTORS. 
Acetylene Motors. 

Acetylene for Gas Engines. Reviews 
investigations made with this gas as a 
motive power, and also what has actually 
been done in everyday work. 3000 w. 
Engr, Lond—Jan. 17, 1902. No. 45777 A. 

Alcohol Motors. 

Alcohol in Industry (L’Alcool per le 
Industrie). The report of the commission 
of the Italian Government upon the pro- 


posed methods of using methylated and 
carburetted alcohol for heating and motive 
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power. 2500 w. 
1902. No. 45806 
Alcohol Motors in Germany (Les Lo- 
comobiles 4 Alcool en Allemagne). Lu- 
cien Périssé. A review of an article in 
Vie Scientifique, giving an account of ap- 
plications of alcohol motors in agricultu- 
ral and other work. 800 w. Revue Tech- 
nique—Dec. 10, 1901. No. 45669 D. 
French Spirit Motors. An account of 
the steps being taken in France and Ger- 
many to use alcohol for driving motors, 
and for lightine and heating purposes. 
Discusses also the construction be spirit 
motors. 2500 w. Engng—Jan. 10, 1902. 
No. 45546 A. 
Ether Motor. 


An Ether-Vapor Generator. From La 
Nature. Gives an account of the early at- 
tempts to apply this liquid for the produc- 
tion of motive power and gives an illus- 
trated description of the seeming solution 
in the invention of Desvignes de Malapert. 
2000 w. Sci Am—Jan. 4, 1902. No. 45357. 

The “Latent Heat” Fallacy. R. H. 
Thurston. Discusses the false ideas ad- 
vanced in relation to the new ether vapor 
engines. 2000 w. Sci Am Sup—Jan. 25, 
1902. No. 45705. 

Gas Engines. 

High Power Gas Engines: Conditions 
Necessary for ‘their Successful Working. 
A. Rollason. Read before the Glasgow and 
West of Scotland Technical College Scien- 
tific Society. Reports, in the present ar- 
ticle, tests made of two types of engines 
to determine their respective capabilities, 
giving indicator cards. 1300 w. Prac Engr 
—Jan. 10, 1902. No. 45511 A. , 

The Gasoline Power Engine. E. W. 
Roberts. Gives a simple rule for calculat- 
ing the power of gas engines. 800 w. 
Min & Sci Pr—Dec. 28, 1901. No. 45351. 

What to Do When the Gas Engine 
Stops. Albert Stritmatter. Discusses the 
proper method to pursue to locate a trou- 
ble when the cause is unknown. 2000 w. 
Am Mfr—Jan. 9, 1902. No. 45444. 

Ignition. 

The Wydts Electro-Catalytic Sparking 
Plug. Illustrated description of a device 
for exploding the charges of gas in a gas 
_or gasoline engine, without the use of elec- 
tricitv or heat; also editorial. 2500 w. 
Sci Am—Jan. 18, 1902. No. 45515. 

Internal Combustion. 

The Internal Combustion Engine. An 
illustrated elementary explanation of its 
working. 2500 w. Autocar—Dec. 21, 
1901. No. 45259 A. 

Wave Motor. 

The Santa Cruz Wave Motor. 
H. Penniman. 
lustration. 
No. 45356. 


H. Ww. 
Brief description with il- 
450 w. Sci Am—Jan. 4, 1902. 


We supply copies of these articles. 


STEAM ENGINEERING. 
Boilers. 

Design, Construction and Operation of 
the Steam Boiler. Wakeman. 
Discusses problems concerning the theoret- 
ical and practical strength, durability, in- 
stallation, care and operation of boilers 
now in actual service. 1700 w. Ill. Mod 
Mach—Jan., 1902. Serial. ist part. No. 


45447. 
Troubles with Boilers. W. F. Durand. 
Considers some of thé more frequent de- 
rangements and the measure available for 
their prevention or repair. 3400 w. Engr, 
U S A—Jan. 1, 1902. Special number. No. 
45573 C. : 

Boiler Explosion. 


Report on a Boiler Explosion (Bericht 
iiber eine Dampfkessel Explosion). An 
account of a boiler explosion at Essen, 
Germany, and the probable causes there- 
of. 1 plate. 900 w. Gliickauf—Nov. 23, 
1901. No. 45641 B. 

Chimneys. 

Chimneys. George A. Orrok. How to 
determine height and calculate draft; 
methods of construction are discussed. 
2000 w. Power—Jan., 1902. No. 45474. 

The Horse Power of a Chimney. W. 
H. Wakeman. Considers only natural 
draft, and explains how to calculate the 
horse power. 1500 w. Elec, N Y—Jan. 
15, 1902. No. 45408. 

Comparative Practice. 

English, American, and Continental 
Steam Engineering. Philip Dawson. Mr. 
Dawson’s concluding paper is devoted to 
American engines and tractfon power 
houses, with numerous illustrations. 4000 
w. Engineering Magazine—teb., 1902. 
No. 45824 B. 

Cylinder Clearance. 

Effect of Cylinder Clearance upon 
Steam Economy. Ira C. Hubbell. IlIlus- 
trates graphically and demonstrates the 
important relation between cylinder clear- 
ance and steam consumption. 4300 w. 
St. Louis Ry Club—Dec. 31, 1901. No. 
452909. 

Feed Pump. 

Boiler Feed Pump Operation in Isolated 
Plants. J. N. Cravath. A discussion of 
methods. 1000 w. Am _ Elect’n—Jan., 
1902. No. 45336. 

Feed Water. 

Feed Water for Boilers. 

Wells. 


G. James 
Abstract of a paper read before 
the Manchester Soc. of the Inst. of Elec. 


Engrs. Discusses the difficulties that arise 
in working boilers, due to impure water, 
and discusses in detail the various objec- 
tionable qualities found in feed waters, 
and the remedies. 3000 w. Elect’n, Lond 
—Jan. 17, 1902. No. 45763 A. 

Some Rudimentary Considerations Con- 


See page 969. 


955 
‘ant 
= 


956 


cerning the Treatment of Water for Lo- 

comotive Use. R. P. C. Sanderson. Some 

points on methods of water doctoring are 

discussed. 1500 w. Am Engr 

Jour—Jan., 1902. No. 45312 C. 
Governors. 

Investigations of Inertia Governors for 
Steam Engines (Untersuchung der Be- 
harrungsregler an Damptmaschinen). C. 
Korner. A theoretical and mathematical 
study, with figures. 5000 w. Zeitschr d 
pby Deutscher Ing—Dec. 28, 1901. No. 
45 

Se ‘Governors—Some Troubles with 
Them. Hubert E. Collins. Gives experi- 
ences and points out, in a general way a 
few rules to be observed, and how to han- 
dle some of the makes in general use. 
1400 w. Engr, U S A—Jan. 15, 1902. 
No. 45597. 

High-Speed. 

High-Speed Steam Engines. John Da- 
vidson. Read before the Liverpool Engng. 
Soc. Deals generally with engines of the 
quick-revolution type, setting forth their 
advantages over the slow revolution type. 
1200 w. Ener, Lond—Jan. 3, 1902. Se- 
rial. 1 t part. No. 45440 A. 

Liquid Fuel. 


Liquid Fuel for Steam Boilers, Forges, 
and Furnaces. Wakeman. Re- 
views the historv of the use of crude oil, 
and describes the commonly used instru- 


ments for drilling oil wells, the process 
of distillation, oil burners, etc., giving cau- 


tions regarding safety in the use. 
w. Engr, U S A—Jan. 1, 1902. Special 
number. No. 45575 v. 

Test of Texas Oil. An account of a 
comparative test with coal and oil, and the 
results. Ill. 2700 w. Ir Age—Jan. 30, 
1902. No. 45784. 

Rolling Mill Engine. 

Triple Rolling Mill Engine. Gives 
drawings and comparison with the Neep- 
send rolling mill engine. 1200 w. Engr, 
Lond—Jan. 17, 1902. No. 45778 A. 

Safety Valves. 

The Size of Lever Safety Valves. R. 
A. Douglass. Discusses methods of deter- 
mining the discharging capacity of safety 
valves. 3000 w. Am Elect’n—Jan., 
1902. No. 45329. 

Smoke Prevention. 

The Schulz-Knaudt Smoke Prevention 
Apparatus (Rauchverhiitungsvorrichtung 
der Firma Schulz-Knaudt in Essen). 
Trnovsky. A _ short, illustrated descrip- 
tion abstracted from the Zeitschrift des 
Baterischen Dampfkessel-Revisionsver- 
eines. There is a combustion chamber be- 
hind the grate, fed with air from above. 
Results of successful tests are given. 600 
w. Oecster Wochenschr f d Oeffent Bau- 
dienst—Dec. 14, 1901. No. 45690 B. 


Ill. 5800 
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Speed Regulation. 

The Experimental Determination of the 
Regulation of Steam Engine Speeds (Une 
Methode de Mesure Expérimentale de la 
Régularité des Machines 4 Vapeurs). M. 
L, David. The angular variations 
of a single revolution are measured by the 
vibrations of a tuning fork. 1200 w., 23 
plates. Bull Soc Internationale Electric- 
iens, and Atlas Nos 9 & 9 bis—Nov., 1901. 
No. 45801. Each E. 

Steam Engines. 
See Automobiles. 
Steam Generation. 


Some Notes on the Generation of Steam 
and Its Economical Application. H. A. 
Clark. Abstract of a paper presented to 
the Yorkshire College Engng Soc. 2100 
w. Horseless Age—Jan. 8, 1902. No. 45375. 

The Hoffman System of Steam Gener- 
ation. Jos. W. Jones. An illustrated de- 
scription of a system combining to a cer- 
tain extent the good features of the gas- 
oline and steam systems. Claims very high 
thermal efficiency and consequent fuel 
economy. 1000 w. Horseless Age—Dec. 
25, 1901. No. 45236. 

Steam Turbines, 


Industrial Applications of Parson’s 
Steam Turbines (Applications Industri- 
elles des Turbines 4 Vapeur Parsons). M. 
Duchanoy. A well illustrated account of 
various applications of steam turbines to 
dynamo-driving and ship propulsion. 5000 
w. Génie Civil—Dec. 21, 1901. No. 45- 
657 D 

Superheating. 

Superheated Steam and the Schwoerer 
Superheater (La Vapeur Surchaumee et 
le Surchauffeur Schwoerer). Abstract of 
a paper by M. Nolet on superheated steam 
and the results obtained with the Schwoer- 
er superheater. 3500 w. Revue Tech- 
nique—Dec. 10, 1901. No. 45666 D. 

Valve Gear. 


The Corliss Valve Gear. J. Begtrup. II- 
lustrated descriptions of the Corliss valves 
discussing their limitations, dimensions, 
etc. 3200 w. Am Mach—Jan. 23, 1902. 
No. 45595. 


MISCELLANY. 
Aeronautics, 


Some Aeronautical Experiments. Wil- 
bur \Wright. An interesting illustrated 
address reviewing the difficulties met and 
the work of various aeronauts, and giving 
an account of the experiments made by the 
writer. 8800 w. Jour W Soc of Engrs— 
Dec. 1, 1901. No. 45305 D. 

Travel in Air. I. Lancaster. An ex- 
amination of the action of birds with a 
view of discovering how their flight is 
controlled. 4500 w. Ener, Lond—Dec. 
20, 1901. No. 45281 A. 
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Cooling. 

Cooling Power and Conductivity of 
Air (Pouvoir Refroidissant et Conduc- 
tibilité de l’Air). P. Compan. Note of 
experiments on the cooling off of a copper 
ball in a glass globe filled. with dry air. 
500 w. Comptes Rendus—Dec. 23, 1901. 
No. 45842 D. 

Grain Storage. 


Grain Storage in Elevators on the Huart 
System (La Conservation des Grains dans 
les Greniers du Systeme Huart). G. Es- 
pitallier. Review of an article by M. 
Adrian in the Revue du Service de I’In- 
tendance, giving an illustrated description 
of this system, in which the grain is stored 
in large metal bins and changed from one 
to another every week or two. 1400 w. 
Génie Civil—Jan. 4, 1902. No. 45663 D. 

Heating. 

Central Station Heating (Fernheiz- 
werke). An account of a large steam 
plant for heating various public buildings 
in Dresden, Saxony. 1500 w. Zeitschr d 
Ver Deutscher Ing—Jan. 4, 1902. No. 
45609 D. 

Hot Water Indirect Heating in a Roch- 
ester School. Describes the interesting 
features of the installation. Ill. 2000 w. 
Eng Rec—Jan. 4, 1902. No. 45343. 

Lighting, Heating and Ventilation in the 
Nassau County Court House, Mineola, N. 
Y. The heating is largely by means of 
direct-indirect radiation, and lighted by 
electricity. Illustrated description. 2200 
w. Eng Rec—Jan. 18, 1902. No. 45720. 

The Cooling-Off and Heating of Closed 
Spaces Ueber Abkithlung und Erwarm- 
ung geschlossener Raume). Dr. G. Reck- 
nagel. A theoretical, mathematical article. 
This part discusses the loss of heat from 
closed rooms, taking into account interior 
and external temperatures, fall of temper- 
ature in the walls, etc. 6000 w. Zeitschr 
d Ver Deutschr Ing—Dec. 21, 1901. No. 
45600 D. 

The Temporary Warming of the Large 
Hall of the Palace Library, Vienna, Aus- 
tria. Prof. Edward Meter. Read before 
the Am. Soc. of Heat & Ven. Engrs. De- 
scribes an interesting piece of work to 
meet unusual conditions. 1100 w. Met 
Work—Jan. 25, 1902. No. 45700. 

Hot Water. 

Note on the Flow of Hot Water 
through and from Pipes (Note sur l’Ecou- 
lement de l’Eau Chaude par les Tuyéres). 
A. xtateau. An explanation, by means of 
the entropy diagram, of some hot-water 
and steam flow phenomena observed by 
M.M. Savage and Pulin in 1892. Dia- 

rams. 2400 w. Revue de Mecanique— 

ec. 31, 1901. No. 45675 E+F. 
Mechanical Plant. 

Mechanical Installation in the Modern 
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Office Building. Continued discussion of 
paper by Charles G. Darrach. 6500 w. 
Pro Am Soc of Civ Engrs—Dec. 1901. 
No. 45219 E. 

Nail Manufacture. 

The Walloon Nail Industry (Die Nagel- 
schmieden der Wallonen). C. Ritter von 
Schwarz. An illustrated account of prim- 
itive nail manufacturing carried on in 
some districts of Belgium. Serial. 2 
parts. 7ooo w. Stahl u Eisen—Jan. 1, 
15, 1902. No. 45638 D. 

Radiation. 

Modern Radiation Investigations (Er- 
gebnisse der Neueren Strahlungsmessun- 
gen). Dr. Clemens Schaefer. Modern 
theories of radiation, the relation be- 
tween wave length and_ temperature 
of light and heat rays, etc., with fig- 
ures and tables. 4500 w. Zeitschr d Ver 


Deutscher Ing—Jan. 4, 1902. No. 45- 
607 D. 


Refrigeration. 

Cooling Plant in Butterine Factory. II- 
lustrates and describes the refrigerating 
and power plant of the Capital City Dairy 
Co., Columbus, O. 2300 w. Ice & Refrig 
—Jan., 1902. No. 45364 C. 

Sugar Machinery. 

The Evaporation of Juice. A. E. Jor- 
dan. On the importance of adopting a 
more economical apparatus ior the evap- 
oration of the water contained in juice. 
Gives illustrations and descriptions of the 
most modern evaporators, the present ar- 
ticle presenting the Yaryan, and the Lillie 
types. 3800 w. Engng—Jan. 3, 1902. 
Serial. 1st part. No. 45428 A. 

Ventilating Fans. 


See Mechanical 
draulics. 


Ventilation. 


Hospitals and Contagious Diseases and 
Their Ventilation. Thomas Barwick. 
Read before the Am. Soc. of Heat & 
Ven. Engrs. Describes the best design 
for such buildings and the details of a 
ventilating system. 1800 w. Met Work— 
Jan. 25, 1902. No. 45701. 


The Proper Method of Heating and 
Ventilating Public Buildings. Gives the 
views of Prof. S. Homer Woodbridge of 
the Massachusetts Inst. of Technology, 
who has recently had charge of the 
ventilation of the Capitol at Washington. 
1600 w. Dom Engng—Jan. 15, 1902. No. 
45580 C. 

Water Softening. 

The Largest Water Softening Plant in 
the World. Illustrated account of the 
plant at Otterbourne, near Southampton, 
England, which treats over four million 
gallons a day. 3300.w. Ir & Coal Trds 
Rev—Jan. 17, 1902. No. 45,774. 
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COAL AND COKE. 
Alabama. 

Alabama Coal Mining. Neill Hutch- 
ings. Describes some general features of 
the developments in the Pratt Seam in the 
Birmingham District, Ala. 1800 w. 
Mines & Min—Jan., 1902. No. 45387 C. 

British Columbia. 

Coal Discoveries in British Columbia. 
An account of a recent trip into the cen- 
ter of the province, with particulars of the 
coai discoveries. 1800 w. Col Guard— 
Dec. 20, 1901. No. 45274 A. 


Coal Cutting. 

A German Report on Coal-Cutting Ma- 
chinery in America. Excerpts from the 
report of Herr R. Mellin, which appeared 
in Gliickauf of Dec. 7, 1901. Describes 
the conditions, methods of working, etc., 
and gives conclusions regarding the use 
of these machines in Germany. Comments 
also on various types. 3300 w. Col Guard 
—Jan. 17, 1902. No. 45772 A. 


Coal-Fields. 


The Coal Fields of Las Esperanzas, 
Coahuila, Mex. Edwin Ludlow. De- 
scribes the formation of this basin; the 
charact:ristic feature is the 1,150 ft. of 
shale underlying the heavy sandstones. 
Also gives an illustrated description of 
the operations. 5000 w. Trans Am Inst 
of Min Engrs—Nov., 1901. No. 45787 D. 

Coal Washing. 

Washing of Bituminous Coals by the 
Luhrig Process. J. V. Schaefer. Briefly 
discusses coal-washing in general and the 
appliances used, and gives an illustrated 
detailed description of a Luhrig plant and 
its operation. Also discussion. 7500 w. 
Jour W Soc of Engrs—Dec. 1901. No. 
45306 D. 

Screen. 

The New Seltner Coal Screen (Der 
Neue’ Sortirrost “Patent Seltner’”). 
Erich Mladek. Illustrated description of a 
coal-separating screen in successful use in 
Austria. 1 plate. 1000 w. O6esterr Zeit- 
schr f Berg u Hiittenwesen—Dec. 28, 1901. 
No. 45833 B 

Slate Pickers. 

American Slate Pickers. Briefly de- 
scribes some of the machines which have 
given good results. 1500 w. Col Guard— 
Jan. 17, 1902. No. 45773 A. 

COPPER. 
Butte, Montana. 

The Gem-Jessie 


Copper and Silver 
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Group at Butte. Map and information 
concerning a new group of copper mines 
which have become very interesting of 
late. The veins are true fissure veins; 
strong well-defined copper veins, carry- 
ing a higher percentage of silver than 
the more southern veins. 600 w. Eng & 
Min Jour—Jan. 18, 1902. No. 45564. 


Japan. 

Copper Mining in Japan. E,. W. Nar- 
din. Abstract of a paper read before the 
Royal Society of New South Wales. An 
account of the Ashio Mine, the largest 
proaucer of copper in the Empire, the 
manner of working, treatment of the ore, 
&c. 2600 w. Eng & Min Jour—Dec. 28, 
1901. No. 45241. 


Igol. 

Copper in 1901. Reports a moderate de- 
crease for the first time for a number of 
years, discussing the production of vari- 
ous districts. Also reviews the market. 
3500 w. Eng & Min Jour—Jan. 4, 1902. 
No. 45463. 


Selector. 


The David Selector and the Metallurgy 
of Copper. Illustrates and describes an 
invention that has brought success in the 
application of the Bessemer process to the 
metallurgy of copper. 7oo w. Sci Am 
Sun—Jan. 25, 1902. No. 45706. 


GOLD AND SILVER. 
Assaying. 

The Detection and Estimation of Small 
Quantities of Gold and Silver. Luther 
Wagoner. A detailed account of method 
employed in measuring approximately the 
amount of gold and silver contained in 
one cubic centimeter of sea-water, and 
some of the results obtained. 4000 w. 
Trans Am Inst of Min Engrs—Nov., 1901. 
No. 45789 D. 


British Columbia. 


A Review of Mining Operations in 
Boundary District, During 1001.  E. 
Jacobs. 3700 w. B. C. Min Rec— 
Jan., 1902. No. 45451 C. 

British Columbia—Vancouver Island 
Mines and Prospects. William M. Brew- 
er. An account of a recent visit to the 
Mount Sicker and the Alberni — min- 
ing districts. Map. 4400 w. Eng & Min 
Jour—Dec. 28, 1901. No. 45240. 

Notes to Accompany One Plan and 
Three Vertical Sections of the Athabasca 
Mine, on Toad Mountain, near Nelson, 
British Columbia. E. Nelson Fell. 1100 


See page 969. 
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w. Can Min Rev—Dec. 31, No. 
45354 B. 

Notes on Recent Progress in the Lar- 
deau District. J. McLellan. Briefly de- 
scribes characteristics of this district 
which yields gold and silver ores and 
many minerals of value. Ill. 1700 w. 
B C Min Rec—Jan., 1902. No. 45452 oe 


Cyanide Process. 

A Method of Testing Cyanide Solutions 
Containing Zinc. Leonard M. Green. 
Read before the Inst. of Min. & Met., 
London. Proposes a method of analysis 
by which satisfactory technical results can 
be obtained with a fair degree of accu- 
racy and in a reasonably short time. 1100 
w. Min Rept—Dec.,, 1901. Serial. Ist 
part. No. 45520. 


A Review of Progress in the Cyanide 
Process During the Year 1go1. J. S. C. 
Wells. An account of the decided prog- 
ress in the United States and Canada, re- 
porting concerning the various localities. 
7000 w. Eng & Min Jour—Jan. 4, 1902. 
No. 45462. 

The Cyanide-Assay for Copper. Harry 
Huntington Miller. Describes a method 
used in employing the cyanide-assay to 
make a large number of determinations of 
very low-grade materials whose accuracy 
within one or two hundredths per cent. 
was necessary. 1800 w. Trans Am Inst 
1901. No. 45790 D. 
C.. A. Mulholl- 


190I. 


of Min Engrs—Nov., 

The Cyanide Process. 
and. Extracts from a paper read before 
the Sydney Tech. Col. Min. & Met. Soc. 
Some theoretical considerations on the so- 


lution of gold in this process. 
Aust Min Stand—Nov. 28, 
45526 B 


Egypt. 

Gold Mining in Egypt. Charles J. Al- 
ford. Abstract of a paper read before the 
Inst. of Min. & Met. in London. From 
the report of an expedition sent out in the 
winter of 1899-1900, with description of 
subsequent explorations. Ill. 4700 w. 
Eng & Min Jour—Jan. 18, 1902. No. 
45562. 

Low Grade Silver. 

Mills of the San Juan Region, Colo- 
rado. Frank Hartman. [Illustrated de- 
scription of the means by which the great 
low-grade silver deposits have been 
made profitable. 2300 ™: Mines & Min— 
Jan., 1902. No. 45385 C 

Mexico. 

The Mining District of Pachuca, Mex- 
ico. Ezequiel Ordonez. Gives a general 
description, the history, topography, geo- 
logy, vein-phenomena, &c. Id, silver, 
and other metals are found. 7000 w. 
Trans Am Inst of Min Engrs—Nov., 1901. 
No. 45797 D 


2400 w. 
1go1. No. 
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New South Wales. 

The Kiandra (N. S. W.) Field. E. C. 
Andrews. Gives the history of this gold 
field, describing the formation in the pres- 
ent article. 3000 w. Aust Min Stand— 
Nov. 28, 1901. Serial. ist part. No. 
45525 B. 

Ore Treatment. 


Ore Treatment in Westralia. Donald 
Clark. An illustrated description of the 
filter press processes for gold slimes. 
2700 w. Aust Min Stand—Dec. 5, 1901. 
No. 45415 B. 


Placers. 


The Breckenridge, Colorado, Placer 
Problem. Wade L. Crow. Abstracts from 
the Colorado School of Mines Bulletin 
No. 3. A description of the deposits of 
the low flats and bars, with a discussion 
of the different methods of exploitation at- 
tempted. Ill. 3000 w. Min Rept—Jan. 
9, 1902. Special number. No. 45495 C. 


Review. 


Gold and Silver in 1901. A review of 
the production during the year, in the 
United States, and the other parts of the 
world. Also considers the commercial 
movement. 5200 w. Eng & Min Jour— 
Jan. 4, 1902. No. 45461. 

Slimes. 


The Treatment of Clay-Slimes by the 
Cyanide Process and Agitation. E. A. H. 
Tays and F. A. Schiertz. Describes the 
character of the slimes, and their success- 
ful treatment. The material was very 
unfavorable but held high gold values. 
Ill. 9500 w. Trans Am Inst of Min 
Engrs—Nov., 1901. No. 45799 D. 

Stamp-Batteries. 

The Pachuca Stamp-Battery and Its 
Predecessors. M. P. Boss. An outline of 
the evolution of the stamp-battery. 1400 
w. Trans Am Inst of Min Engrs—Nov. 
1901. No. 45792 D. 

Tailings. 

The Treatment of Tailings by the Cyan- 
ide Process at the Athabasca Mine, near 
Nelson, British Columbia. E. Nelson 
Fell. Describes the principal features of 
this plant for treating gold ores, and the 
methods employed in its operation. III. 
3900 w. Trans Am Inst of Min Engrs— 
Nov., 1901. No. 45796 D. 


IRON AND STEEL. 
Analysis. 

Variations of Carbon and Phosphorus 
in Steel (Schwankungen von Kohlenstoff 
und Phosphor im Flusseisen). Axel 
Wahlberg. Paper before the Iron and 
Steel Institute giving the results of care- 
ful analyses made by eminent chemists, 
showing the variations. Tables. 4500 w. 
Stahl u Eisen—Jan. 15, 1902. No. 45656 D. 


See page 969. 
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Austria-Hungary. 

The Production of Steel during the 
Nineteenth Century in Austria-Hungary 
(Die Erzeugung von Flusseisen und 


Stahl im XIX. Jahrhundert in Uester-- 


reich-Ungarn). Franz Kupelwieser. Sta- 
tistical tables, with discussion, showing 
the preponderance of basic open-hearth 
steel. 2500 w. Oesterr Zeitschr f Berg u 
Hiittenwesen—Dec. 14, 1901. No. 45828 B. 


Blast Furnaces. 

Operation of Blast Furnaces (Bedin- 
gungen eines Guten Hochofenganges). G. 
Teichgraber. Practical points on blast 
furnace working, advocating the periodic 
changing of the blast pressure. 800 w. 
Stahl u Eisen—Jan. 15, 1902. No. 45654 D. 

The Blast-Furnace Plant at Porto Vec- 
chio, Italy (Die Hochofenanlage von 
Portovecchio). George Martin. An il- 
lustrated description of a blast furnace and 
pipe casting works on the west coast of 
Italy, using ore from Elba. 1600 w. Stahl 
u Eisen—Jan. 15, 1902. No. 45652 D. 

The Eliza Blast Furnaces (Die Eliza- 
Hochofenanlage). Fritz W. Liirmann. 
Review of an article in the Jron Age, giv- 
ing an illustrated description of the Jones 
and Laughlin’s blast furnaces near Pitts- 
burg. 2200 w. Stahl u Eisen—Jan. 15, 
1902. No. 45653 D. 


Crucible Steel. 

Crucible Steel. Its Manufacture and 
Treatment. David Flather. Abstract of 
a paper read before the South Stafford- 
shire Iron & Steel Inst. Briefly considers 
the process of manufacture, its uses and 
treatment by the consumer. 7000 w. Ir 
& Coal Trds Rev—Dec. 20, 1g01.. Serial. 
Ist part. No. 45272 A. 


Foundry Iron. 

The Manufacture of Foundry Pig Iron 
and Foundry Practice in General (Hers- 
tellung von Giessereiroheisen und der 
Giessereibetrieb im Allgemeinen). Hr. 
Grau. An historical review of blast fur- 
nace practice in Germany and an account 
of foundry practice. Paper before the 
“Eisenhiitte Oberschlesien,” with discus- 
sion and illustrations. 6000 w. Stahl u 
Eisen—Jan. 1, 1902. No. 45636 D. 


Furnace Linings. 
Refractory Materials. 
muir. 


Percy Long- 
A brief review of these materials 
and their general properties, showing the 
treatment needed to prepare them for in- 


dustrial conditions. 2300 w. Ir Trd Rev— 


Jan. 23, 1902. No. 45585. 
Germany. 

Production of Iron and Steel in Ger- 
many and Luxemburg (Zehnjahrige 
Uebersicht der Gesamtproduktion an 
Eisen im Deutschen Zollgebiet einschl. 
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Luxemburg). Statistical tables for the 
years from 1890 to 1900, of the production 
of iron ore, iron and steel. 400 w. 
Gliickauf—Nov. 23, 1901. No. 45644 B. 


Iron Trade. 
See Industrial Economics. 


Ladle Crane. 

Revolving Crane for Ladle (Giess- 
Rollkrahn). Ad. Schuchart, Sr. An il- 
lustrated description of a revolving crane 
carrying a pouring ladle serving two open- 
hearth furnaces at the Harkort works at 
Wetter-on-the-Ruhr, Germany. 1 plate. 
500 w. Stahl u Eisen—Jan. 15, 1902. No. 
45655 D. 

Liquid Fuel. ° 

Naphtha Fuel for Open-Hearth Fur- 
naces (Naphthafeuerung fiir Martin- 
Ofen). Adrian Bystrém. From Jern- 
kontorets Annaler. An illustrated descrip- 
tion of methods of using oil fuel in metal- 
lurgical work in Russia. 1000 w. Gliick- 
auf—Nov. 23, 1901. No. 45643 B. 

Old Rails. 

The Re-Rolling of Old Rails (Das 
Neuwalzen infolge Langen Gebrauches 
Deformirter Ejisenbahnschienen). Hr. 
Litschauer. From the Bany. Koh. Lapok. 
A note on the early re-rolling of worn 
rails at the Salgo-Tarjaner works in Hun- 
gary, with illustrations of rail sections. 
300 w. Oesterr Zeitschr f Berg u Hiitten- 
wesen—Dec. 21, 1901. No. 45832 B. 

Pig Iron. 

The Pig Irons of the Sieg District and 
their Utilization (Das Roheisen des Sieg- 
erlandes und seine Verarbeitung). Hr. 
Miinker. An account of the different 
varieties of pig iron made in this Rhenish- 
Prussian district, and of their further 
use. in the manufacture of iron and steel. 
1400 w. Zeitschr d Ver Deutschr Ing— 
Dec. 28, 1901. No. 45604 D. 

Rail Rolling. 

Rolling Rails at Low Temperature. Ed- 
itorial review of article by S. S. Martin, 
published in the Iron Age and the Rail- 
road Gazette. 1800 w. R R Gaz—Jan. 24, 
1902. No. 45737. 

Standardization. 

Standardization of Tests for Iron and 
Steel. W. H. Farnell. Read before the 
W. of Scotland Iron & Steel Inst. Dis- 
cusses the present practice showing the 
necessity of standardization, and consid- 
ering the requirements and test limits. 
4500 w. Ir & Coal Trds Rev—Dec. 20, 
1901. No. 45270 A. 

Steel. 

The Heat Treatment of Steel. M. E. 
Vanderheym. On the advantages of an- 
nealing and rapid cooling. 1800 w. Ir 
Age—Jan. 30, 1902. No. 45785. 
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Steel Manufacture. 

The Talbot and the Combined Bes- 
semer-Martin Process (Talbotverfaren 
und Combinirter Bessemer-Martin-Proc- 
ess). E. Holz. A paper betore the 
“Eisenhiitte Oberschlesien” on steel man- 
ufacture, particularly at Witkowitz, Aus- 
tria, with discussion. 3500 w. Stahl u 
Eisen—Jan. 1, 1902. No. 45635 D. 

Steel Works. 

The Clarence Works-of Bell Brothers, 
Limited. An illustrated historical sketch 
of these works and the successive steps 
by which this important business has been 
built. 3000 w. Ir & Coal Trds Rev—Jan. 
10, 1902. No. 45544 A. 

The Dominion Iron and Steel Company. 
An illustrated sketch of a great industrial 
enterprise at Sidney, Nova Scotia. 3400 
w. Marine Rev—Jan. 2, 1902. No. 45339. 


Tool Steel. 

Alloyed Tool Steel. H. W. Rushmer. 
Read at meeting of the Railroad Master 
Blacksmiths’ Assn. Discusses the proper- 
ties of alloy tool steel, and the principles 
of working this material. 2300 w. Min 
Rept—Jan. 2, 1902. No. 45362. 


MINING. 


Accidents, 

The Prussian Mine Accident Commis- 
sion (Die Verhandlungen und Untersuch- 
ungen der Preussischen Stein-und Kohlen- 
fall-Kommission). An account of the pro- 
ceedings and investigations and regula- 
tions of a Prussian commission appointed 
to investigate accidents due to the fall of 
rock and coal in mines. Tables. 3000 w. 
Gliickauf—Jan. 4, 1902. No. 45648 B. 


Air Compressors. 

New Collmann Air Compressors at 
German Collieries. P. Schulte in Gliick- 
auf. Illustrated description. 1200 w. 
Col Guard—Dec. 20, 1901. No. 45273 A. 

British Columbia. 

The British Columbia Mining Industry 
in 1901. William M. Brewer. Review of 
the conditions in the mining districts, the 
production. and matters affecting the in- 


dustry. 8000 w. Eng & Min Jour—Jan. 
4, 1902. No. 45465. 
Disasters. 


Disaster at Pocahontas Mines. Charles 
S. Thorne, An account of the disasters 
occurring on Nov. 14 and 22. 1500 w. 
Mines & Min—Jan., 1902. No. 45389 C. 

The Donibristle Colliery Accident. 
Gives description of the colliery, and an 
account of the accident, which was caused 
by a flow of soft peat or moss into the 
mine causing the loss of eight lives. Ill. 
5500 w. Col Guard—Jan. 3, 1902. No. 
45426 A. 
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Economies. 
Small Things in Mining. W. H. 
Storms. Describes devices recently in- 


troduced in California for expediting mat- 
ters in shaft-sinking 1500 w. Min & Sci 


Pr—Dec. 26, 1901. No. 45350. 
Firedamp. 
The Graduation of Firedamp Test 


Pipettes (Un Nouveau Mode de Gradua- 
tion des Eprouvettes 4 Grison). J. Potier. 
The graduations indicate directly the in- 
flammable limits of the mixture. 2500 w. 
1 plate. Rev Univ des Mines—Dec., 1901. 
No. 45805 H. 

The von Walcher-Gaertner Pneumat- 
ophor (Der v. Walcher-Gaertnersche 
Pneumatophor). Dr. Gustav Gaertner. 
An answer to R. Daniloff’s criticism of 
this apparatus for breathing in an atmos- 
phere of poisonous gases. 2400 w. Oesterr 
Zeitschr f Berg u Hiittenwesen—Dec. 28, 
1901. No. 45834 B. 

Haulage. 
See Electrical Engineering Power Ap- 
plications. 
Health, 
See Industrial Economics. 
Hoisting. 

Apparatus to Prevent Mine Cages from 
Stopping too Hard (Vorrichtung zur Ver- 
hiitung des Harten Aufsetzens der For- 
dergestelle). An illustrated description of 
a delayed-action catch, which does not 
stop the cage if it is going too fast, the 
invention of J. Rémer. 500 w. Gliickauf 
—Dec. 21, 1901. No. 45646 B. 

Hoisting Diagrams. 

Speed Curves of Hoisting Engines and 
their Use in Designing Safety Appliances 
(Die Graphische Darstellung des Ganges 
des Foérdermaschinen und die Benutzung 
derselben zum Bau eines Sicherheitsap- 
parates). Hr. Witte. An account of ex- 
periments with a Karlik mercury tacho- 
graph and _ electrically-operated safety 
brakes for hoisting engines for mines. 
Diagrams. 2 plates. 2400 w. Gliickauf— 
Jan. 11, 1902. No. 45651 B. 

Hydraulic Filling. 

The Hydraulic Filling-In of Coal Mine 
Workings at Myslowitz, Silesia (Schei- 
benférmiger Abbau Machtiger Flétze un- 
ter Anwendung von Versatz mittelst Was- 
serspilung auf dem Steinkohlenbergwerk 
Myslowitz bei Myslowitz). Gustav Willi- 
ger. From the Zeitschrift des Oberschles- 
tschen ‘Berg-und Hiittenmannischen Ver- 
eins, giving a description of mining thick 
seams by taking out layers and filling in 
with sand and waste material hydrauli- 
cally. 3000 w. Gliickauf—Jan. 4, 1902. 
No. 45649 B. 

Mexico. 
Notes on the Mines and Minerals of 
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Guanajuato, Mexico. William P. Blake. 
Brief historical notes with account of the 
systems of mining and the minerals found. 
2800 w. Trans Am Inst of Min Engrs— 
Nov., 1901. No. 45791 D. 

The Values of Ores in Mexico. N. H. 
Emmons. An explanation of the peculiar 
conditions in Mexico which determine the 
value of a given ore to the miner. 2300 w. 
Trans Am Inst of Min Engrs—Nov., rgor. 
No. 45793 D. 

Mine Drainage. 

Mine Drainage in the Rocky Mountain 
Region. A. W. Warwick. Gives an idea 
of the immense expense in handling the 
water of mines, and describes the methods 
of pumping now in use, discussing their 
efficiency, and means of more economical 
working. Ill. 4700 w. Min Rept—Jan. 
9, 1902. Special No. No. 45496 C. 

Mine Fire. 


The Smuggler Union Mine Fire. An 
account from the Inspector’s report to the 
Commissioner of Mines, describing the 
disaster and discussing the causes which 
resulted in such large fatalities. 1800 w. 
Mines & Min—Jan., 1902. No. 45391 C. 

Mine Patents. 


The Cost of Mine Patents. Theodore F. 
Van Wagenen. A discussion of the mine 
patenting system, as now operated, the 
improvements needed and the benefits that 
would follow. 3800 w. Min & Sci Pr— 
Jan. 4. 1902. No. 45378. 

Oil Wells. 

The Drilling of Submarine Oil Wells 
as Performed at Summerland, Cal. Dwight 
Kempton. Illustrated description of 
method used. 8co w. Sci Am—Jan. 18, 
1902. No. 45514. 

Ore Deposits. 

Recent Progress in the Study of Ore 
Deposits. T. A. Rickard. Concerning re- 
cent progress in the study of ore deposits, 
and the assistance geology has given to 
mining. 1700 w. Eng & Min Jour—Jan. 
18, 1902. No. 45563. 

Ore Estimates. 

Ore in Sight. J. D. Kendall. Read be- 
fore the Inst. of Min. & Met. Recommen- 
dations tending to reduce the losses due 
to errors in estimating. II]. 2800 w. Ir 
& Coai Trds Rev—Dec. 20, 1901. No. 
45269 A. 

Shaft Sinking. 

Arrangements for Keeping a Borchole 
Clear During Shaft Sinking (Verfahren 
und Einrichtung, beim Abteufen von 
Schachten ein Vorhandenes Bohrloch 
behufs Ungestérter Wasserlosung Intact 
zu Erhalten). Eduard Grosse and Josef 
Srb. The borehole is kept open in order 
to permit water to drain off, by inserting 
an inner tube, through which water is 
pumped. 1000 w. O6esterr Zeitschr f Berg 


Hiittenwesen—Dec. 21, 1901. No. 
45831 B 
Shafts. 

Plumbing Deep Shafts of the Tamarack 
Mine. H. M. Lane. Describes the meth- 
ods employed and gives an account of 
some interesting phenomena observed. 
4400 w. Mines & Min—Jan., 1902. No. 
45384 C. 

Structural Steel. 

The Uses of Structural Steel for Min- 
ing, Milling and Smelting Purposes. 

M. Sprague. The practice of making min- 
ing plants practically fireproof has led to 
the use of this material in the construction 
of buildings for smelters, cyanide mills, 
chlorination mills, stamp mills, reduction 
works, refineries, shaft houses, power 
houses, gallows frames, etc. 2000 w. Min 
Rept—Jan. g, 1902. Special No. No. 45- 
497 C. 

Temperature. 

Temperature Measurements in Deep 
Borings (Temperaturmessungen in Tief- 
bohrléchern). H. Thumann. An illus- 
trated description of a thermometric ap- 
paratus for deep boreholes with an ac- 
count of subterranean temperature meas- 
urements in a boring at Oldau, Germany. 
1400 w. Gliickauf—Dec. 21, 1901. No. 
45645 B 

Veins. 

Influences of Country-Rock on Mineral 
Veins. Walter Harvey Weed. Notes and 
facts seeming to show a relation between 
the country-rock and the universal con- 
tents of veins. A discussion with conclu- 
sions. Ill. 6000 w. Trans Am Inst of 
Min Engrs—Nov., 1901. No. 45788 D. 


MISCELLANY. 
Aluminum. 


Aluminum. Notes on Its Production, 
Properties and Use. W. Murray Mor- 
rison. Abstract of a paper read before 
the Glasgow Sec. of the Inst. of Elec. 
Engrs. Considers the price, the reduction 
of the metal, leading properties, alloys, 
&c. 1800 w. Elec Engr Lond—Dec. 20, 
1901. No. 45257 A. 

Austria. 

The Mining Industry of Austria in 1900 
(Der Bergwerksbetrieb Westerreichs im 
Jahre 1900). Statistics of the mining and 
metallurgical products of all kinds, with 
tables. 2 parts. 4500 w. Oe6esterr Zeitschr 
f Berg u Hiittenwesen—Dec. 14, 21, 1901. 
No. 45829 each B 

Concentration. 

Concentration Practice in Southeast 
Missouri. R. B. Brinsmade. An illus- 
trated description of the plants of the 
St. Joe, the Central, and the National Con- 
centrating mills. The gangue of the ore 
concentrated is limestone, while the min- 
erals are galena, iron pyrites, and nickel- 
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cobalt sulphides. Mines & Min— 
Jan., 1902. 
Italy. 

Mining and Metallurgy in Italy in 1900 
(Bergwerks-und Hiittenproduction Ital- 
iens 1900). Statistical tables of all kinds 
of mining and_ metallurgical prod- 
ucts. 400 w. Oesterr Zeitschr f Berg u 
Hiittenwesen—Dec. 14, 1901. No. 45830 B. 

Lead Mining. 

The Linares Lead Mining Industry of 
Spain. E. Mackay-Heriot. Information 
concerning the geological features, produc- 
tion, and working of this district. 2400 w. 
Eng & Min Jour—Jan. 11, 1902. No. 
45506. 

Mexican Meeting. 

The Mexican Meeting of the American 
Institute of Mining Engineers. Fritz J. 
Frank. An illustrated account of an in- 
teresting and enjoyable trip. 5500 w. 
Mines & Min—Jan., 1902. No. 45390 C. 

Mexico. 

Gems and Precious Stones of Mexico. 
George Frederick Kunz. <A review of the 
gems known to have been found, and de- 
scription of the mines, giving much inter- 
esting information. 15400 w. Trans Am 
Inst of Min Engrs—Nov., 1901. No. 
45798 D 

Mica. 

Opportunities for Improvement in 
Mica Mining. George W. Colles. A 
timely presentation of a subject which 
owes its importance to the new and widely 
increasing field of usefulness of mica as 
an electrical insulator. 4000 w. Engi- 
neering Magazine—Feb., 1902. No. 45- 
826 B 

Petroleum. 

Oil and Gas in the Kansas-Indian Ter- 
ritory and Texas Fields. Information 
from a bulletin by George I. Adams, is- 
sued by the United States Geological Sur- 
vey. 1600 w. Eng & Min Jour—Jan. 18, 
1902. No. 45561. 


4500 w. 
No. 45383 C. 
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Oil in Colorado. Arthur Lakes. Dis- 
cusses the geology of the deposits, and 
the various horizons in which signs of oil 
have been found. 2500 w. Mines & Min— 
Jan., 1902. No. 45388 C. 

Platinum. 

The Discovery of Platinum in Wyom- 
ing. Wilbur C. Knight. An account of 
the discovery with assays made from sam- 
ples. 800 w. Eng & Min Jour—Dec. 28, 
1901. No. 45239. 

Quicksilver. 

New Method of Quicksilver Extraction. 
J. H. Jory. Describes the method and 
states its advantages. The most essential 
part of the new method is the electrolytic 
sluice. 1500 w. Min & Sci Pr—Dec. 28, 
1901. No. 45349. 

Quicksilver. R. S. Baverstock. Dis- 
cussés its occurrence. characteristics, pro- 
duction, methods of reducing ores, uses, 
&ce. 3800 w. Min & Sci Pr—Jan. 4, 1902. 
No. 45376. 

Some Occurrences of Gases in a Quick- 
silver Mine. Phil Rearden. A descrip- 
tion of an experience in a California mine, 
with diagrams. 1000 w. Min & Sci Pr— 
Jan. 18, 1902. No. 45584. 


“Tasmania. 


Wolfram Near 
George A. Waller. 
and discusses their origin. 
Min Stand—Nov. 14, root. 
part. No. 45264 B. 

Zinc. 

The Missouri and Arkansas Zinc- 
Mines at the Close of 1900. Eric Hed- 
burg. Discussion of this paper which was 
read at the Richmond meeting. 3500 w. 
Trans Am Inst of Min Engrs—Feb., 1902. 
No. 45795 D 

Zinc Smelting in the United States in 
1901. Walter Renton Ingalls. A review 
of the various districts and the improve- 
ments introduced. Ill. 4300 w. Eng & 
Min Jour—Jan. 4, 1902. No. 45464. 


Pieman Heads (T.). 
Describes the deposits 
1500 w. Aust 
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CONDUCTING TRANSPORTATION. 


Disaster. 
The Disaster on the Liverpool Overhead 


Railway. An account of the fire which 
resulted in the loss of six lives and much 
damage to the Dingle Station and rolling 
stock. 2000 w. Elec Rev, Lond—Jan. 3, 
1902. No. 45423 A. 

Speed. 

British and American Expresses. Aim- 
ing to prove Britain well in advance of 
America as regards the volume and aver- 
age speed of her express traffic. 1400 w. 


We supply copies of these articles. 


Transport—Jan. 10, 1902. No. 45507 A. 

The Speed of Express Trains in Eu- 
rope and the United States (Vitesse de 
Marche des Trains Express en Europe et 
aux Etats-Unis). A large table, taken 
from “Archiv fiir Eisenbahnwesen”, giv- 
ing comprehensive statistics of fast trains 
in Europe and America. 1200 w. Revuc 
Technique—Dec. 10, 1901. No. 45668 D. 

Train Resistance. 

New Formulae for Train Resistance 
(Nouvelles Formules de la Résistance des 
Trains). A comparison of various train 
resistance formulae, with diagram. 1000 
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w. Génie Civil—Jan. 11, 1902. No. 45- 
665 D. 
Tunnel Disaster. 

The Fourth Avenue Tunnel Collision. 
Remarks on the cause of the ae’ with 
editorial discussion. 5000 w. R. R. Gaz— 
< 17, 1902. No. 45538. 

The New York Central Accident—Elec- 
tricity—Protection by Signals. S. 
Neff. A review of improvements neces- 
sary to insure safety on electric roads, 
with some reference to warnings in letters 

Mr. George Westinghouse. 2800 w. 
R. R. Gaz—Jan. 24, 1902. No. 45734. 

The New York Central Tunnel Tragedy. 
Editorial comments with illustration of the 
wrecked 2 800 w. Sci Am—Jan. 
18, 1902. No. 45513. 

The Park Avenue Tunnel Disaster. Ed- 
itorial discussion of this recent accident 
which causea loss of life and serious in- 
juries. 3000 w. Eng News—Jan. 16, 
1902. No. 45485. 

The Testimony Concerning the Tunnel 
Collision. Gives the essential parts of the 
testimony brought out at the Coroner’s 
inquest thus far, with editorial comment 
on the false impressions formed from the 
manner of conducting the investigation. 
2000 w. R R Gaz—Jan. 24, 1902. No- 
45733- 

United States. 

Development of Transportation in the 
United States. Angus Sinclair. Extracts 
from paper prepared for the Year Book of 
the Agricultural Department of the United 
States. A review of the early history of 
railroading and locomotive building. III. 
3500 w. Engng—Jan., 1902. No 
45317 C. 

Unloading. 

Method of Unloading Passengers from 
Moving Trains. Illustrates and describes 
the use of “saddle cars” successively taken 
up and dropped from a moving train. 700 
w. Sci Am—Jan. 4, 1902. No. 45355. 
MOTIVE POWER AND EQUIPMENT. 

Bergdorf-Thun. 

The_Bergdorf-Thun Electric Railway 
(Le Chemin de Fer Electrique a Voie 
Normale de Berthoud 4 Thoune, Suisse). 
Henry Martin. A very well illustrated de- 
scription of this Swiss polyphase railway 
and its rolling stock. 1 plate. 6000 w. 
Génie Civil—Jan. 11, 1902. No. 45664 D. 

er. 

See Electrical Engineering, Distribu- 
tion. 

Brighton. 


The Brighton Corporation Tramways. 
Illustrated detailed description of con- 
struction. 2800 w. St Ry Jour—Jan. 4, 
1902. No. 45319 D. 

Car Equipments. 
Electric war Equipments and Their 
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Maintenance. A. W. Wigram. Read be- 
fore the Newcastle section of the Inst. of 
Elec. Engrs. A criticism on some con- 
structional details prominent in modern 
practice, and a few notes on maintenance. 
9300 w. Elec Engr, Lond—Dec. 27, 1901. 
No. 45283 A. 
Car Service. 

Mr. Midgley’s Car Investiga- 
tions. A review of Mr. J. W. Midgley’s 
seventh circular letter, which discusses 
plans that have been tried or suggested to 
promote greater activity in freight car 
performance. 2000 w. Ry Age—Jan. 17, 
1902. No. 45559. 

Cars. 

Pressed Steel Car of 100,000 lbs. Capac- 
ity—Car for the Pennsylvania R. R. II- 
lustrations and brief description, with gen- 
eral dimensions. 600 w. y & Engng 
Rev—Jan. 18, 1902. No. md 

The “California” or Combination Car. 
W. E. Partridge. Illustrates and describes 
this type of car, which has a closed body 
with open ends or platforms, discussing 
also similar types. 2200 w. St Ry Rev— 
Jan, 15, 1902. No. 45567 C. 

36-foot Box Car with Steel Center Sills 
—Chicago, Milwaukee & St. Paul Rail- 
road. Illustrated description. 500 w. R 
R Gaz.—Jan. 17, 1902. No. 455309. 

Vanderbilt Steel Tank Car, 12,000 Gal- 
lons Capacity. Illustrated description of a 
car designed for the Equitable Land and 
Oil Company, to be used in transporting 
oil from the Texas oil fields to St. Louis. 
The largest capacity tank cars in use. 

w. Am Engr & R R Jour—Jan., 1902. 
No. 45309 C. 
Detroit. 

Express Service in Detroit. An illus- 
trated description of this service, which 
has developed rapidly “ is growing in 
popularity. 2000 w. St Ry Rev—Jan. 15, 
1902. No. 45568 C. 

Draft Gear. 


Westinghouse Friction Draft 


Gear 
(Westinghouse - Reibungs - Zugvorrich- 


— An illustrated account of this 

draft gear and its successful operation. 
3000 w. Glasers Ann—Jan. 1, 1902. No. 
45613 D. 

Electric Equipment. 

The Electric Equipment of the Manhat- 
tan Elevated. A short description of the 
train equipment, and a more complete il- 
lustrated description of the power plant 
of the New York Elevated railway. 2500 
w._ R R Gaz—Jan. 17, 1902. No. 45536. 

Electrical Equipment of the Manhattan 
Elevated Railway. Facts and views con- 
cerning this important instalation. 1700 
w. Elec Wild & Engr—Jan. 11, 1902. Se- 
rial. ist part. No. 45467. 

Electric Traction on the Manhattan 
Elevated Railway (Mittheilungen iiber 
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den Elektrischen Betrieb auf der Manhat- 
tan Bahn). Hr. Sarre. An illustrated 
general account of the electrical equip- 
ment of the road and of the power station, 
with map and diagrams. 2 plates. 3000 
w. Glasers Ann—Dec. 15, 1901. No. 
45612 D 

Electric Traction. 

Concerning Some Dangers from_Elec- 
tric Traction. A letter from George 
Westinghouse, with editorial showing that 
the use of electricity in the Park Ave. 
tunnel might have made the recent acci- 
dent even more serious. 900 w. R R Gaz 
—Jan. 17, 1902. No. 45535. 

Present Tendencies in Electric Traction. 
Louis Bell. A brief review of the history 
of electric traction, with a discussion of 
the present tendencies. 3500 w. Elec Rev, 
N, Y—Jan. 11, 1902. No. 45457. 
Hamburg, Germany. 

The Street Railway Company of Ham- 
burg, Germany. Heinrich Vellguth. Gives 
the history of the company, with an illus- 
trated detailed description of the con- 
struction and equipment of the tramways 
and information related. 9400 w. St Ry 
Jour—Jan. 4, 1902. No. 45318 D. 
Interurban. 

Chicago & Joliet Interurban Railway. 
A. S. Kibbe. Illustrated description of an 


interurban road recently opened to service, 


its construction and equipment. 7000 w. 
St Ry Rev—Jan. 15, 1902. No. 45565 C. 
Locomotives. 

American Locomotives in England. 
Charles Rous-Marten. The reply of the 
writer to an extended criticism called out 
by an article of his published June 14th, 
1901. 4000 w. Engr, Lond—Dec. 20, 1901. 
No. 45278 A. 

Baldwin Eight-Coupled Locomotive for 
the Lehigh Valley R. R._ Illustrated de- 
scription of a recently built switching en- 
gine, interesting because of its type and 
extreme weight. 900 w. Ry & Engng 
Rev—Jan. 25, 1902. No. 45782. 

Chautauqua Type Passenger Locomo- 
tive—Buffalo, Rochester and Pittsburg 
Railway. Engravings and description of 
the principal details of these recently 
built engines. 900 w. Ry Mas Mech—Jan. 
1902. No. 45360 

Chautauqua Type Passenger Locomo- 
tives. Illustrates and describes the heav- 
iest four-coupled passenger locomotives 
ever built. Used in service between New 
York and Philadelphia on the Central 
Railroad of New Jersey. 900 w. Am 
Engr & R R Jour—Jan., 1902. No. 45311 C. 

Compound Locomotives, and the Rich- 
mond Locomotive Exhibit. H. Wade Hib- 
bard. Describes the Pan-American ex- 
hibit of the Richmond Works which has 
been given to Sibley College, with remarks 
on this class and a statement of its ad- 


We supply copies of these articles. 


vantages. 1500 w. Sib Jour of Engng— 
Jan., 1902. No. 45753 C. 

Compound Passenger and Goods Loco- 
motives for the Hungarian State Railways. 
Illustrates and describes an engine with 
two coupled driving axles, a bogie in 
front and trailing wheels in the rear, for 
hauling heavy trains at a high speed. 
1200 w. Engng—Dec. 27, 1901. No. 45- 
295 A. 

Compound Tank Locomotive, Indian 
Netherlands Railway, Java. Illustration 
with description of an engine employed. 
on the Java narrow-gauge railways, and 
an account of the service. 1000 w. Engr, 
Lond—Jan. 3, 1902. Serial. 1st part. No. 
45439 A. 

Electric Breakdown Locomotive. Gives 
an illustration of an electric locomotive 
designed for breakdown purposes on the 
Waterloo and City Railway, London, with 
description, and notes on the working of 
this railway. 800 w. Engr, Lond—Jan. 
17, 1902. No. 45779 A. 

English Locomotives at the Paris Ex- 
position (Die Englischen Locomotiven 
auf der Pariser Weltausstellung 1900). 
Rolf Sanzin. Illustrated description of 
various British locomotives. 7500 w. 
Zeitschr d Oesterr Ing u Arch Ver—Dec. 
27, 1901. No. 45608 B. 

European Railway Jottings. Charles 
Rous-Marten. Discusses the single-driven 
engines recently built for the Great North- 
ern Railway, and other recent locomotives. 
1800 w. Loc Engng—Jan., 1902. No. 
45314 C. 

Four-Cylinder Balanced Compound 
Locomotive. Charles M. Muchnic. En- 
gravings illustrating a design based on 
the principles of the successful de Glehn 
compounds, combined with the simplicity 
which characterize American practice. 
1500 w. Am Engr & R R Jour—Jan., 
1902. No. 45313 C. 

Four-Cylinder Compound Decapod Lo- 
comotive—Largest Engine Yet Built. [I- 
lustrates and describes this interesting en- 
gine built for the’ Atchison, Topeka & 
Santa Fe Raiiway, comparing it with other 
large engines. 2000 w. Ry & Engng Rev 
—Jan. 11, 1902. No. ‘Gite 

Lignite-Burning Consolidation Locomo- 
tive—Bismarck, Washburn & Great Falls. 
General description, with illustrations, of 
a recently built locomotive. The first of 
its kind, as to wheel arrangement, in the 
United States. 700 w. R R Gaz—Jan. 10, 
1902. No. 45480. 

Locomotive Construction in the United 
States (La Construction des lLocomo- 
tives aux Etats-Unis). Daniel Bellet. An 
illustrated account of various United 
States locomotives for domestic and for- 
eign use. 5400 w. Revue Technique— 
Dec. 25, 1901. No. 45673 D. 

New Culm-Burning Switching Loco- 
motive. Describes locomotives of the 
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Wootten type, being built for the Dela- 
ware & Hudson. lll. 800 w. Ry Age— 
Dec. 27, 1901. No. 45238. 

Oil-Burning Locomotives on the South- 
ern Pacific. (illustrates and describes oil- 
burning apparatus used very successfully 
on the western lines of the Southern Pa- 
cific. 800 w. R R Gaz—Jan. 24, 1902. 
No. 45730. 

Passenger Mogul for the New York, 
Ontario and Western. Illustrated descrip- 
tion of a large culm-burning engine for 
fast freight and passenger service. 1000 
w. Ry Age—Jan. 24, 1902. No. 45727. 

Prairie Type Passenger Locomotive 
with Traction Increaser—Atchison, To- 
peka & Santa Fe. Drawings and descrip- 
tion, showing two ways of applying the 
increasers. Compressed air from the air- 
brake system is used to operate them. goo 
w. R R Gaz—Jan. 17, 1902. No. 45540. 

Some Factors Affecting the rower of 
Locomotives. Abstract of a paper pre- 
sented by Prof. W. F. M. Goss before the 
Dec. meeting of the New England R. R. 
Club, with diagrams. A discussion of the 
effect of speed on tractive efforts. 4500 w. 
R R Gaz—Jan. 24, 1902. No. 45735. 

‘lank Locomotive for the Vajda-Hun- 
yad Mine, Hungary. [Illustrated descrip- 
tion of these narrow-gauge engines, with 
four coupled axles, the two end axles be- 
ing made to pivot for taking short sharp 
curves. 400 w. Engng—Jar:. 3, 1902. No. 
454- 


The City and South London Railway. 
An interesting illustrated account of the 
development and improvement of this 
pioneer electric railway in England, its 
equipment, operation, &c. 6600 w. Tram 
& Ry Wld—Dec. 12, 1901. No. 45510 B. 

Lubrication. 


Lubrication of Cars. George P. Zach- 
ritz. Extracts from a paper presented at 
the Dec. meeting of the Northwest Ry. 
Club. Discusses the things to be consid- 
ered in successfully and economically pre- 
venting journals from heating. 2000 w 
K R Gaz—Jan. 24, 1902. No. 45738. 

Paris. 

Development of Street Railway Traffic 
in Paris. E. J. Lavalard. Reviews the 
history of the strect transportation sys- 
tems, including the omnibus as well as 
tramway lines. 1800 w. St Ry Jour—Jan. 
4, 1902. No. 45320 D. 

Portsmouth. 

The Portsmouth Electric Tramways. 
Full illustrated description of these tram- 
ways which form the largest municipal 
system in the South of England. 1700 w. 
St Ry Jour—Jan. 4, 1902. No. 45323 D. 

Re-arrangement. 

Re-arrangement of Power Generating 

and Distributing Scheme at Worcester, 
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Mass. Discusses questions involving the 
relative economy of alternating and 
direct-current transmission, the utilizing 
of present power-house equipments when 
roads are consolidated, output, capacity, 
&c. Ill. 3000 w. St "Ry Rev—Jan. 15, 
1902. No. 45569 C. 
Rheydt-Gladbach. 
See Electrical Engineering, Generating 
Stations. 


Salford. 


Salford Corporation Electric Tram- 
ways. History of the tramway service 
with illustrated description of the recent 
re-equipment and reconstruction on the 
overhead wire system. 4000 w. Tram & 
Ry Wld—Dec. 12, 1901. No. 45411 B. 

San Francisco. 


Rail Feeder Construction in San Fran- 
cisco. S. L. Foster. An illustrated ac- 
count of the recent work of the Market 
Street Railway Company. 1700 w. St 
Ry Jour—Jan. 4, 1902. No. 45321 D. 

Stray Current. 


Protection of Water Pipe from Elec- 
trolysis. E. B. Ellicott. A statement of 
conditions existing in large cities where 
electric railways are operated, and the 
remedy, with general discussion of the 
subject. Ill. 7500 w. Jour W Soc of 
Engrs—Dec., 1901. No. 45307 D. 

See also Electrical Engineering, Meas- 
urement. 

Suspended Railway. 

The Barmen-Elberfeld-Vohwinkel Sus- 
pended Railway (Le Chemin de Fer Sus- 
pendu de Barmen-Elberfeld-Vohwinkel, 
Allemagne). Alfred Boudon. A well il- 
lustrated description of this interesting 
German elevated railway, designed by E. 
Langen. 1 plate. 3500 w. Génie Civil— 
Dec. 28, 1901. No. 45660 D. 

The Langen Suspended Railway of 
Barmen-Vohwinkel-Llberfeld. Prof. Dole- 
zalek. Illustrated description of the road, 
equipment and operation. 1000 w. Sci 
Am—Jan. 25, 1902. No. 45703. 

Tires. 

Flat Spots that Develop in Driving 
Wheel Tires. I. F. Wallace. Reviews the 
history of driving wheel tires claiming 
that it is speed and counter balance com- 
bined that cause the trouble. 1500 w. Ry 
Mas Mech—Jan., 1902. No. 45361. 

Tunnel Equipment. 

Comments on the Electrical Equipment 
of the New York Central Tunnel. Let- 
ters from Mr. George Westinghouse in re- 
gard to the dangers of electric traction, 
with replies from various writers, and 
editorial. 6000 w. St Ry Jour—Jan. 25, 
1902. No. 45722 D. 

Underground. 


The Transformation of the Under- 
See page 969. 
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ground Railway. A retrospective view of 
the situation which led to the attitude 
taken by the Board of Trade is com- 
menced. 1400 w. Elec Rev, Lond—Jan. 
3, 1902. Serial. rst part. No. 45422 A. 

Zossen. 

High-Speed and Long-Distance Electric 
Railways (Ueber Elektrische Schnell und 
Fernbahnen). O.Lasche. A paper before 
the Verein fiir Eisenbahnkunde, by the 
chief engineer of the Allemeine Elektrizi- 
tatsgesellschaft, giving a general account 
of the advantages of electric traction, and 
details of the high-speed experiments be- 
tween Berlin and Zossen. Diagrams. 
Ann—Dec. 15, 1901. No. 


45611 D 
NEW PROJECTS. 

Tue Trans-Australian Railway Scheme. 
Stafford Ransome. Map, with account of 
a proposed plan to connect the capitals of 
the various states by means of one line 
of railway reaching from the east to the 
west coast. 2000 w. Engr, Lond—Dec. 
27, 1901. No. 45288 A. 

Extensions. 

The Glasgow and Southwestern’s Ex- 
tensions at Glasgow. An illustrated de- 
scription of a great terminal enlargement 
in the heart of a busy city, where the ap- 
proach is over an important river as well 
as numerous streets. 2500 w. Transport 
—Jan. 3, 1902. No. 45412 A. 

Ship Railway. 

See Civil Engineering, Canals, Rivers 
and Harbors. 

PERMANENT WAY AND BUILDINGS. 
Berlin. 


The Electric Elevated and Underground 
Railways in Berlin (Die Elektrischen 
Hoch und Tiefbahnen in Berlin). Hugo 
Koestler. A very well illustrated account 
of this rapid transit system. 3 plates. 
7500 w. O6csterr Wochenschr f d Oeffent 
Baudienst—Nov. 23, toor. No. 45680 B. 

Monorail. 

A Comparison of Single and Double 
Rail Track (Chemins de Fer a Une et 
a Deux Files de Rails Comparés). R 
Philippe. An examination of the resist- 
ance of double rail track upon curves of 
various radii, in comparison with the va- 
rious monorail systems. 8000 w. 1 plate. 
Ann des Ponts et Chaussées. 2 Trimestre 
toor. No. 45816 E + F. 

New Plant. 

New Yards and Shops of the Central 
Railroad of New Jersey at Elizabethport, 
N. J. ImIlustrations and description. The 
buildings are of monolithic concrete con 
struction. Explains the traffic conditions 
that had to be provided for, and much in- 
formation of the shops and their equip- 


ment. 4000 w. R R Gaz—Dec. 27, 1901. 
Serial. rst part. No. 45233. 
Rack Railway. 

The Barmen Mountain Railway (Die 
Barmer Bergbahn). Direktor Daubner. A 
well illustrated description of this electric 
railway, partly rack and partly adhesion, 
between Barmen and some of the neigh- 
boring places in Rhenish-Prussia. The 
power house is also described and load 
curves given. 3000 w. Zeitschr d Ver 
Deutscher Ing—Jan. 4, 1902. No. 45606 D. 

Retaining Walls. 

Widening a Section of the New York 
Rapid Transit Railway by Moving the 
Side Walls. Illustrated description of the 
moving of brick-faced concrete retaining 
walls, placing them on new foundations. 
1500 w. Eng News—Jan. 9, 1902. No. 
45368. 

Roundhouse. 

Collinwood Roundhouse. Illustrates and 
describes details and appliances of this in- 
teresting terminal on the L. S. & M. S. Ry. 
900 w. Am Engr & R R Jour—Jan., 1902. 
No. 45310 C. 

Shops. 

West Chicago Shop of the Chicago and 
North-Western Railroad. R. T. Shea. II- 
lustrated detailed description. 2200 w. 
Loc Engng—Jan.. 1902. No. 45315 C. 

Signaling. 

Interlocking and Signal Work on the 
Union Pacific. Illustrates and describes 
recent work between Council Bluffs. Ia., 
and Gilmore. Neb., including the Union 
Station at Omaha. 1500 w. Ry Age—Jan. 
17, 1902. No. 45560. 

Stray Currents. 

See Electrical Engineering, Measure- 
ment. 

Surface Contact. 

The Barbillon and Griffisch Surface- 
Contact Tramway (Traction Electrique 
des Tramwavs Systéme Barbillon et Grif- 
fisch par Distributeur Automobile 4 
Echappement). J. Reyval. An illustrated 
description of a system in which a small 
electric motor car runs in a closed conduit 
parallel to the tracks and successively en- 
ergizes contact plugs between the rails. 
2800 w. Revue Technique—Dec. 25, r9or. 
No. 45670 D. 

Terminal Problem. 

Proposed Solution of the New York 
Central Terminal Problem. A general 
outline of the plan proposed for operating 
the Park Ave. tunnel. 1600 w. Sci 
Jan. 25. 1902. No. 45704. 

Tracklaying. 

Re-Laying of Rails (Schienen-Neulage). 
Franz Baumgartner. A practical detailed 
description cf the relaying of railway 
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track. 6000 w. Oesterr Wochenschr f d 
ao Baudienst—Dec. 7, 1901. No. 45- 
B. 


Tunnel Improvement. 


The New York Central’s Plans for the 
Improvement of the Park Ave Tunnel. 
Announcement of the changes in the 
method of operating that has been decided 
unon, with editorial discussion, and report 
of the investigation of the disaster. 5700 
w. Eng News—Jan. 23, 1902. No. 45731. 


TRAFFIC. 


Freight-Car Hire. 


The Per Diem Basis for Settlement of 
Freight Car Hire. J. M. Daly. A discus- 
sion of the advantages and objections re- 
lating to this system, generally favorable 
to its adoption. 3400 w. R. R. Gaz—Jan. 
10, 1902. No. 45482. 


Freight-Carrying. 


Electric Roads as Freight Carriers. Ed- 
itorial discussion of this subject, 2nd the 
type of road which may find profi in hand- 
to its adoption. 3400 w. R R Gaz—Jan. 
4, 1902. No. 45322 


Freight Interchange. 


Switching Yards of the Chicago Trans- 
fer & Clearing Co. Illustrated descrip- 
tion of these new switching and transfer 
yar s. The fundamental principle is the 
reduction of the great delays and expense 
incurred by the present system. Also ed- 
itorial discussion. 6800 w. Eng News— 
Jan. 2, 1902. No. 45346. 


Germany. 


Freight Movemeni on German Railways 
(Die Gtiterbewegung auf Deutschen Ejisen- 
bahnen im Tahre 1900 im Vergleich zu 
der in den Jahren 1899, 1808 und 1897). 
Statistical tables, particularly of mining 
and metallurgical products. 600 w. Gliick- 
auf—Novy. 23, 1901. No. 45642 B 


Inter-State Commerce. 


Proposed Amendments of the Inter- 
State Commerce Act. Walker D. Hines. 
A protest against the proposed legislation 
to amend the act, with editorial. 2500 w. 
Ry & Engng kev—Jan. 18, 1902. No. 45- 
571. 


Railway Traffic. 


Railways and Industry. H. T. New- 
comb. Reviews the changes brought about 
by the railway system, especially in Amer- 
ica. 2390 w. Gunton’s Mag—Jan., 1902 
No. 42358 


Rates. 


The Inadequate Powers of the Interstate 
Commerce Commission. Edward P. Ba- 
con. Discusses the powers of this commis- 
sion and the proposed amendments, and 
the subject of railway rates. 5000 w. N 
Am Rev—Jan., 1902. No. 45303 D. 


Simplon. 


The Lines of Approach to the Simplon 
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(Le Linee di Accesso al _Sempione). A 
report of the discussion in the (Chamber 
of Deputies under which the various Ital- 
ian railways are to partake in the traffic 
through the Simplon tunnel. 1000 w. 
Gior d Lav Pubb e delle Str Ferr—Dec. 
25, 1901. No. 45807 D 
MISCELLANY. 


American Railways. 


Some Notes Suggested by Colonel Con- 
stable’s Report on American Railways. 
Colonel G. Boughey. A review of the 
report named. 3300 w. Transport—Jan. 
17. 1902. No. 45762 A 


Conferences. 


The Indian Locomotive Conference in 
Calcutta. A report of matters discussed, 
with editorial. 4800 w. Engr, Lond—Jan. 
17, 1902. No. 45776 A. 


Early Railway. 


An Early London Railway. Gives the 
history of a short line on which the at- 
mospheric system was given a trial in 
1837, but proved a failure. The line was 
opened for traffic in 1844 and its various 
experiences are narrated. 2800 w. Engr, 
Lond—Dec. 27, 1901. No. 45293 A. 


East Indies. 


Railways and Steam Tramways of the 
Dutch East Indies. A report on the rail- 
ways of Java and Sumatra by J. W. Post, 
formerly engineer of the State Railways 
of the Dutch East Indies. 3000 w. Engr, 
Lond—Dec. 27, 1901. No. 45201 A. 


Italian Railways. 


Convention of the Provincial Adminis- 
tration of Milan, etc. (Convenzioni Stip- 
ulate coll’ Amministrazione Provinciale 
di Milano, ete.). A report of the discus- 
sion of the joint convention of the prov- 
inces of Milan, Turin, and the Italian 
Mediterranean railways. Two articles, 
4000 w. Riv Gen delle Ferrovie—Jan. 5, 
12, 1902. No. 45809 each B 


Portchester Railway. 


The New York and Portchester Railway 
Hearing. Presents testimony relating to 
the engineering and financial features of 
this undertaking. zooo w. St Ry Jour— 
Jan. 4, 1902. No. 45325 D. 


Supplies. 


Stock Rooms and Stock Keeping of the 
Metropolitan Street Railwav Company. 
New York City. An illustrated descrip- 
tion of the storerooms, and methods of 
purchasing and distributing. 2500 w. St 
Ry Jour—Jan. 4, 1902. No. 45324 D. 


Tube Railways. 


Tube Railways. Editorial called out by 
the recent accident in the Liverpool ele- 
vated railway, discussing the dangers of 
tube railways, and their construction. 1500 
w. Engr, Lond—Jan. 10, 1902. No. 45- 
555 A. 
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EXPLANATORY NOTE. 


We hold ourselves ready to supply—usually by return of post—the full text of every 
arucle indexed in the preceding pages, in the original language, together with all accom 
panying illustrations; and our charge in each case is regulated by the cost of a single copy 
of the journal in which the article is published. The price c- each article is indicated by the 
letter following the number. When no letter appears, the price of the article is 20 cts. The 
letter A, B or C denotes a price of 4o cts.; D, of 60 cts.; E, of 80 cts.; F, of $1.00; G, of 
$1.20; H, of $1.60. In ordering, care should be taken to give the number of the article de- 
sired, not the title alone. 

Serial publications are indexed on the appearance of the first installment. 


SPECIAL ‘NOTICE.—To avoid the inconvenience of letter-writing and small remittances, espe 
cially from foreign countries, and to cheapen the cost of articles to those who order frequently, we sell 
coupons at the following prices:-—20 cts. each or twelve for $2.00, thirty-three for $5, and one hundred 
for $15. : 

Each coupon will be received by us in payment for any 20-cent article catalogued in the Index. 
For articles of a higher price, one of these coupons will be received for each 20 cents; thus, a 4o-cent 
article will require two coupons; a 60-cent article, three coupons; and so on. The use of these coupons 
is strongly commended to our readers. They not only reduce the cost of articles 25 per cent. (from 
20c. to 15¢.), but they need only a trial to demonstrate their very great conveni pecially to 
engineers in foreign countries, or away from libraries and technical club facilities. 

Write for a sample coupon—free to any part of the world. 


CARD INDEX.—These pages are issued separately from the Magazine, printed on one side of the 
paper only, and in this form they meet the exact requirements of these who desire to clip the items 
for card-index purposes. Thus printed they are supplied to regular subscribers of THe ENcInerriInc 
MAGAZINE at 10 cts. per month, or $1.00 a year; to non-subscribers, 25 cts. per month, or $3.00 a year. 


THE PUBLICATIONS REGULARLY REVIEWED AND INDEXED. 


The titles and addresses of the journals regularly reviewed are given here in full, but only abbre- 
viated titles are used in the Index. In the list below, w indicates a weekly publication, b-w, a bi- 
weekly, s-w, a semi-weekly, m, a monthly, b-m, a bi-monthly, t-m, a tri-monthly, gr, a quarterly, s-g, semi- 
quarterly, etc. Other abbreviations used in the index are: I]]—Illustrated; W—Words; Anon—Anonymous. 


Alliance Industrielle. m. Brussels. Bulletin Am. Iron and Steel Asso. w. Phila- 
American Architect. w. Boston, U. S. A. delphia, U. S. A. 
American Electrician. m. New York. Bulletin de la Société d’Encouragement. m. Paris. 
Am. Engineer and R. R. Journal. m. New York. Bulletin of Dept. of Labor. b-m. Washington. 
American Gas Light Journal. w. New York. Bulletin Scientifique. m. Liege. 
American Geologist. m. Minneapolis, U. S. A. Bull. Soc. Int. d Electriciens. m. Paris. 
American Jl. of Science. m. New Haven, U.S.A. Bulletin of the Univ. of Wis., Madison, U. S. A. 
American Machinist. w. New York. Bull. Int. Railway Congress. m. Brussels. 
Am. Manufacturer and Iron World. w. Pittsburg, Canadian Architect. m. Toronto. 

u. 6. & Canadian Electrical News. gn. Toronto. 
American Shipbuilder. -v. New York. Canadian Engineer. m. Montreal. 
American Telephone Journal. w. New York. Canadian Mining Review. m. Ottawa. 
Annales des Ponts et Chaussées. m. Paris. Chem. Met. Soc. of S. Africa. m. 
Ann, d Soc. d Ing. e d Arch. Ital. w. Rome. Colliery Guardian. w. London. 
Architect. w. London. Compressed Air. m. New York. 
Architectural Record: qr. New York. Comptes Rendus de I’Acad. des Sciences. w. Paris. 
Architectural Review. s-q. Boston, U. S. A. Consular Reports. m. Washington. 
Architect’s and Builder’s Magazine. m. New York. Contemporary Review. m. London. 
Armee und Marine. w. Berlin. Deutsche Bauzeitung. b-w. Berlin. 
Australian Mining Standard. w. Sydney. Domestic Engineering. m. Chicago. 
Autocar. w. Coventry, Eng. Electrical Engineer. w. London. 
Automobile Magazine. m. New York. Electrical Review. w. London. 
Automotor & Horseless Vehicle Jl. m. London. Electrical Review. w. New York. 
Brick Builder. m. Boston, U. S. A. Electrical Times. w. London. 
British Architect. w. London. Electrical World ana Engineer. w. New York. 
Brit. Columbia Mining Rec. m. Victoria, B. C. Electrician. w. London. 
Builder. w. London. Electricien. w. Paris. 


Johannesburg. 
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Electricity. w. London. 

Electricity. w. New York. 

Electrochemist & Metallurgist. 

Elektrizitat. b-w. Leipzig. 

Elektrochemische Zeitschrift. m. 

Elektrotechnische Zeitschrift. 

Elettricita) w. Milan. 

Engineer. w. London. 

Engineer. s-m. Cleveland, U. S. A. 

Engineers’ Gazette. m. London. 

Engineering. w. London. 

Engineering and Mining Journal. w. New York. 

Engineering Magazine. m. New York & London. 

Engineering News. w. New York. 

Engineering Record. w. New York. 

Eng. Soc. of Western Penn’a. m. Pittsburg, U. S. A. 

Fire and Water. w. New York. 

Foundry. m. Cleveland. 

Gas Engineers’ Mag. m. Birmingham. 

Gas World. w. London. 

Génie Civil. w. Paris. 

Gesundheits-Ingenieur. s-m. Miinchen. 

Giorn. Dei Lav. Pubb. e. d. Str. Ferr. w. Rome. 

Glaser’s Ann. f. Gewerbe & Bauwesen. s-m. Berlin. 

Horseless Age. 7. New York. 

Ice and Refrigeration. m. New York. 

Indian and Eastern Engineer. . Calcutta. 

Ingeneria. b-m. Buenos Ayres. 

Ingenieur. w. Hague. 

Iron Age. w. New York. 

Iron and Coal Trades Review. w. London. 

Iron & Steel Trades Journal. w. London. 

Iron Trade Review. w. Cleveland. 

Jour. Am. Foundrymen’s Assoc. 

Journal Assn. Eng. Societies. m. Philadelphia,U.S.A, 

Journal of Electricity. m. San Franciscc. 

Journal Franklin Institute. m. Philadelphia. 

Journal of Gas Lighting. w. London. 

Journal Royal Inst. of Brit. Arch. s-gr. London. 

Journal of Sanitary Institute. gr. London. 

Journal of the Society of Arts. w. London. 

Journal of U. S. Artillery. b-m. Fort Monroe,U.S.A. 

Journal Western Soc. of Eng. b-m. Chicago. 

Journal of Worcester Poly. Inst., Worcester, Mass. 

Locomotive. m. Hartford, U. S. A. 

Locomotive Engineering. m. New York. 

Machinery. m. London. 

Machinery. m. New York. 

Madrid Cientifico. t-m. Madrid. 

Marine Engineering. m. New York. 

Marine Review. w. Cleveland, U. S. A. 

Mem. de la Soc. des Ing. Civils de France. m. Paris. 

Metal Worker. w. New York. 

Métallurgie. w. Paris. 

Minero Mexicano. w. 

Minerva. w. Rome. 

Mines and Minerals. m. Scranton, U. S. A. 

Mining and Sci. Press. w. San Francisco, U.S.A. 

Mining Journal. w. London. 

Mining Reporter. w. Denver, U. S. A. 

Mitt. aus d Kgl Tech. Versuchsanst. Berlin. 

Mittheilungen des Vereines fiir die Foérderung des 
Local und Strassenbahnwesens. m. Vienna. 

Modern Machinery. m. Chicago. 


m. London. 


Berlin. 
Berlin. 


Mexico. 


m. New York. 
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m, Stutt- 


Monatsschr, d Wurtt. Ver. { Baukunde. 
gart. 


Moniteur Industriel. w. Paris. 
Mouvement Maritime. w. Brussels. 
Municipal Engineering. m. Indianapolis, U. S. A. 
National Builder. m. Chicago. 

Nature. w. London. 

Nautical’ Gazette. w. New York. 

New Zealand Mines Record. m. Wellington. 
Nineteenth Century. m. London. 

North American Review. m. New York. 
Oest.Wochenschr. f. d. Oeff Baudienst. w. Vienna 
Oest. Zeitschr. f. Berg- & Hiittenwesen. w. Vienna. 
Ores and Metals. w. Denver, U. S. A. 

Plumber and Decorator. m. London. 

Popular Science Monthly. m. New York. 
Power. m. New York. , 
Power Quarterly. New York. 
Practical Engineer. w. London. 
Pro. Am. Soc. Civil Engineers. m. 


New York. 
Philadelphia, 


Pro. St. Louis R’way Club. m. St. Louis, U. S. A. 
Progressive Age. s-m. New York. 
Quarry. m. London. 
Railroad Digest. w. New York. 
Railroad Gazette. w. New York. 
Railway Age. w. Chicago. 
Railway & Engineering Review. w. Chicago. 
Review of Reviews. m. London & New York. 
Revista d Obras. Pub. <w. Madrid. 
Revista Tech. ed Agr. 06-m. Catania. 
Revista Tech. Ind. m. Barcelona. 
Revue de Mécanique. m. Paris. 
Revue Gen. des Chemins de Fer. m. 
Revue Technique. b-m. Paris. 
Revue Universelle des Mines. m. 
Rivista Gen. d Ferrovie. 
Rivista Marittima. m. Rome. 
Sanitary Plumber. s-m. New York. 
Schweizerische Bauzeitung. w. Ziirich. 
Scientific American. w. New York. 
Scientific Am. Supplement. w. New York. 
Stahl und Eisen. s-m. Diisseldorf. 
Stevens’ Institute Indi Hobok 
Stone. m. New York. 
Street Railway Journal. m. New York. 
Street Railway Review. m. Chicago. 
Telephone Magazine. m. Chicago. 
Telephony. m. Chicago. 
Tijds. v h Kljk. Inst. v Ing. gr. Hague. 
Tramway & Railway World. m. London. 
Trans. Am. Ins. Electrical Eng. m. New York. 
Trans. Am.Ins.of Mining Eng. New York. 
Trans. Am. Soc. of Civil Eng. m. New York. 
Trans. Am. Soc. of Heat & Ven. Eng. New York. 
Trans. Am. Soc. Mech. Engineers. New York. 
Trans. Inst. of Engrs. & Shipbuilders in Scotland 
Glasgow. 
Transport. w. London. 
Western Electrician. w. Chicago. 
Wiener Bauindustrie Zeitung. w. 
Yacht. w. Paris. 
Zeitschr. d. Oest. Ing. u. Arch. Ver. w. Vienna. 
Zeitschr. d. Ver. Deutscher Ing. w. Berlin. 
Zeitschrift fiir Elektrochemie. w, Halle a. S. 


Paris. 


Liége. 
w. Florence. 


» USA. 


Vienna. 
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Note—Our readers may order through us any book here mentioned, remitting 
the publisher's price as given in each notice. Checks, Drafts, and Post-Office Or- 
ders, home and foreign, should be made payable to Tux ENGINERRING MaGazINg. 


Autobiography. 

Reminiscences of General Herman 
Haupt. Written by Himself, with Notes 
and a Personal Sketch by Frank Abiel 
Flower. Size 7 by 10 in. Pp. 331. Wash- 
ington, IQOI. 

A most interesting volume of experi- 
ences in the engineering work during the 
Civil War, including hitherto unpublished 
official orders, personal narratives of im- 
portant military operations, interviews 
with President Lincoln and members of 
his cabinet, and much valuable matter 
otherwise inaccessible. The history of the 
engineering work on the Hoosac Tunnel, 
and of other important civil engineering 
operations is given, the whole forming an 
account of engineering during and after 
the war at first hand by one who can say 
of it: “All of which I saw, and part of 
which I was.” 


Marine Engineering. 


Practical Marine Engineering. For 
Marine Engineers and Students with Aids 
for Applicants for Marine Engineers Li- 
censes. By William F. Durand. Pro- 
fessor of Marine Engineering at Cornell 
University. Size 6 in. by 9 in. Pp. 706. 
Price $5.00. New York: Marine Engi- 
neering Inc. 1902 

A most cemplete working treatise on 
marine engineering, discussing not the de- 
sign of marine engines, but rather the ar- 
rangement and _ operation, including 
not only the main engines, but also the 
auxiliaries, including electrical and refrig- 
erating machinery. The operation of the 
machinery is explained in a clear and sim- 
ple manner, and numerous examples are 
given in explanation of the computations 
which the working marine engineer may be 
called upon to make. . 

These computations and questions form 
an excellent preparation for examinations 
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for licenses, having been prepared with 
that end in view. The book fills a void 
which has needed attention, and does it 
well. 


Bowlers. 


Water-Tuve Boilers. Based on a Short 
Course of Lectures delivered at University 
College, London. By Leslie S.- Robert- 
son. Size 5% by 8% in. Pp. 213. Price 
$3.00. New York: D. Van Nostrand 
Co. 1902. 

A general and popular treatise on water- 
tube boilers tor marine use, based largely 
on the author’s translation of the larger 
work of M. Bertin. Numerous illustra- 
tions of the various designs of water-tube 
boilers are given, together with auxiliary 
apparatus, feed regulators, etc., also the 
interim report of the Admiralty Commis- 
sion appointed to discuss the questions 
connected with the adoption of various 
types of boilers in the British Navy. 


Municipalities. 


Municipal Administration. By John A. 
Fairlie. Size 6in. bygin. Pp. 448. Price 
$3.00. New York: The Macmillan Com- 
pany. London: Macmillan & Co., Ltd., 
1901. 

A scholarly treatise on the various prob- 
lems connected with municipal administra- 
tion, including the history of municipal 
growth in Europe and in the United 
States; questions of health, safety, educa- 
tion, improvements and general adminis- 
trative organization. 

The preseut tendencies in the growth of 
cities are discussed in a manner free from 
partisanship or prejudice, and the work is 
an admirable example of the manner in 
which problems of such vital importance 
should be considered. 


Architecture. 


Architectural Engineering. With es- 
pecial reference to High Building Con- 
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struction. By Joseph Kendall Freitag. 
Size 6 in. by g in. Pp. 407. Price $3.50. 
New York: John Wiley & Sons. Lon- 
don: Chapmzn & Hall. igo1. 

An engineering study of the steel skel- 
eton building, including not only the 
questions of strength and stability, but also 
the details of interior construction, finish- 
ing, fire proofing, drainage, etc. Numer- 
ous illustrations of typical tall buildings 
in American cities are given, including 
floor plans, showing arrangement of rooms, 
lighting, elevators, and all the engineering 
features involved in modern architecture 
of business buildings. The work is an ex- 
cellent example of the manner in which 
engineering has entered into the funda- 
mental work of the architectural profes- 
sion. 


Iron. 


Cast Iron. A Record of Original Re- 
search. By William J. Keep. Size 6 in. 
by g in. Pp. 225. Price $2.50. New 
York: John Wiley & Son. London: 
Chapman & Hail, Ltd. 1902. 

A complete account of the author's re- 
searches into the conditions accompanying 
the behaviour of cast iron in cooling, in- 
cluding the improved methods of testing 
cast iron, and the practical application in 
the foundry of the principles set forth. Nu- 
merous diagrams of test pieces, curves, 
etc., are given, and the work enables the 
whole of Mr. Keep’s important researches 
to be studied together. The work is an 
important contribution to original knowl- 
edge concerning cast iron. 

Annual. 

Annuaire pour l’An 1902. Publié par le 
Bureau des Longitudes. Size 4 in. by 6 
in. Price 1 franc 50 centimes. Paris: 
Gauthier Villars. 1902. 

The current issue of the well-known an- 
nual, containing an abstract of the large 
almanac of the Bureau des Longitudes, 
together with much useful general sci- 
entific information by such specialists as: 
MM. Poincaré, Cornu, Guyou, and Janss- 
en. Many valuable physical and general 
tables are given, the whole forming a most 
convenient book of reference for the year. 

Transmission. 

Power and Transmission. By E. W. 

Kerr. Size 6 in. by 9 in. Pp. 356. Price 


$2.00. New York: John Wiley & Sons. 
London: Chapman & Hall. 1902. 

A text book upon the general design of 
machinery of transmission, including shaft- 
ing, belting, levers, piping, etc. Also of 
power generation, including steam, gas, 
and water power, and compressed air. The 
work is prepared from the author’s lec- 
tures as used at the University of Texas, 
and is well adapted for the presentation of 
the general principles of power generation 
and transmission to the student of me- 
chanical engineering. 


Cast Iron. 

Metallurgy of Cast Iron. A Complete 
Exposition of the Processes involved in its 
Tre .tment, Chemically, and Physically, 
from the Bla:t Furnace through the Foun- 
dry to the Testing Machine. By Thomas 
D. West. Third Edition. Size 5 in. by 7 
in. Pp. 627. Price $3.00. Cleveland, 
Ohio: The Cleveland Printing and Pub- 
lishing Co. 1901. 

A new edition of Mr. West’s well-known 
book, containing much new matter based 
upon foundry practice in America and 
Europe. An excellent feature of this edi- 
tion is the compilation of the tests of the 
American Foundrymen’s Association, 
which are of especial value because they 
include tests upon a number of bars of 
different grades poured at the same tem- 
perature. The practical character of the 
work renders it especially valuable to 
owners and operators of foundries. 


Engineering. 

The Mechanics of Engineering. Vol- 

ume I. Kinematics, Statics, Kinetics, 
Statics of Rigid Bodies, and of Elastic 
Solids. By A. Jay DuBois. Size 8 in. 
by 11 in. Pp. 634. Price $7.50. New 
York: John Wiley & Sons. London: 
Chapman & Hall, Ltd. 1902. 

A fundamental treatise upon the prin- 
ciples of mechanics, forming one of the 
Yale Bicentennial publications. The work 
forms a record of the present condition of 
the study of mechanics of engineering, and 
as such is a monumental contribution, no: 
only to the state of the subject as taught 
at Yale University, but also of the position 
of Professor DuBois, as an expounder of 
the science of engineering. 
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IMPROVED MACHINERY 


New Processes and New Appliances 


The matter here published is not paid for, nor can it be classed as advertising. But as the in- 
formation is necessarily obtained from those who offer the appliances for sale, it is proper te 
say that the manufacturers, rather than ourselves, are responsible for the statements made. 


Upright Drill Press. 

HE accompanying cut illustrates the 
latest improvements which have been 

made in the 25” upright power feed drill- 
presses made by Gould & Eberhardt, New- 
ark, N. J. The illustration was made from 
one of a lot of machines which have just been 
shipped to the United States Government 
Printing Office, at Manila, P. I. The table 
and tablearm are now raised by bevel gear 
and screw, similar to 


The method of arranging direct-connected 
electric motor, is also shown. The bracket 
which supports the motor is bolted to the 
upright columns of the drill, and belted di- 
rect from armature shaft to driving pulley, 
and the switch for the motor has been placed 
where it can be quickly and conveniently 
reached by the operator. 

An automatic stop and depth gauge 
throws out the feed after drill has reached 


all their larger sizes of 
drills, instead of by 
rack and pinion on 
column, as formerly 
employed on this size 
drill. As the gear- 
ing for raising and 
lowering the table is 
placed about central 
between the center of 
the column and _ the 
drill spindle, it equal- 
izes all strains and 
weights brought to 
hear on the table. 


The illustration 
furnishes a good view 
of the Eberhardt’s 


patent automatic tap- 
ping attachments, 
shown on left of drill 


spindle proper. The 
attachment is used 
for tapping holes 


the required depth 
The back gears are 
arranged so that one 
movement of a lever 
releases the cone 
from the shaft and 
engages the gearing, 
and changes the feed 
ten times coarser, 
while one movement 
in the opposite direc- 
tion disengages the 
gearing. The spin- 
dle is provided with 
means for compen- 
sating all wear 
which may take 
place in the quill, by 
means of a double 
conical bearing. The 
spindle head is ver- 
tically adj ust able 
and can be raised or 
lowered and clamped 
in position. A 


after they have been 

drilled, the work being rapidly moved across 
ind centered under the tap by means of the 
oblong, compound trave**e table. When one 
hole is completed it is ready for the next. 


square quill is 
used in place cf the usual round sliding bar- 
rel. This adds greatly to the rigidity of the 
spindle in boring deep and rough holes, as 
it has more clamping surface and the barrel 
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is less liable to gain play in the head. T 
slots run out to the edge of the table and 
base, so that work can be bolted very close 
to the edge, 1s is very often necessary. The 
slots are of such a size that standard square 
headed bolts will fit at once, without having 
special ones forged. 

It is the orly drill press we know of 
which can at will be made to feed either 
automatically or by hand, up or down, separ- 
ately through the head the entire length of 
planed surface on column, or independently 
through the rack on quill. All changes are 
made from the front of machine, thus allow- 
ing the operator to remain in one position, 
directly before his work. It is a rigid, ac- 
curate and substantial drill, and with proper 
care will last a lifetime. 


Incandescent Lamp Efficiency. 


R. FRANCIS W. WILLCOX read a 
a paper before the National Electric 
Light Association on the distribution of 
light vertically and horizontally from the 
standard incandescent lamp filaments. He 
illustrated his experiments by means of 


16 ¢.p. 
FIG, I. 


polar diagrams, showing the distribution 
from several common forms of lamp fila- 


12 ¢.p. 
FIG. 
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ments. The conclusion is that the distri- 
bution is much greater in the horizontal 
than in the vertical plane, the common single 
loop or hairpin filament giving the best dis- 
tribution horizontally. This defect, of course, 
has long been recognized, as shown by the 
numerous forms of filaments devised with 
a view to distributing the light more sym- 
metrically. We reproduce herewith some of 
the diagrams showing the results obtained 
with several forms of filaments. 

In Fig. 1 is shown the vertical and hori- 
zontal distribution from the single loop 
filament at intervals of 45 degrees. Full 
candle power is obtained, it will be ob- 
served, in six or eight radial directions 
from the axis of the lamp, while the verti- 
cal distribution falls to less than a third 
of the light given out horizontally. Fig. 2 
shows the single coil filament, which gives a 
slightly better distribution straight down- 
ward from the bulb, although the distri- 
bution horizontally is more unstable than 
that from the single loop, the candle power 
ranging from 12 to maximum. Practically 
the same vertical distribution is obtained 
from the double loop, while the distribution 


16 
2. FIG. 3. 


horizontally is much more satisfactory, 
ranging from 15 to 17 candle power in a 
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16-c. p. lamp. Figures 4 and 5 are self ex- 
planatory, it Leing observed that Fig. 4, 


M4 e.p. 


complish still better distribution of light is 
shown in diagram 6, while the accompany- 


FIG. 4. FIG. 5. FIG. 6. 


known as the oval anchored filament, gives 
the best all-round distribution. 
A new form of filament designed to ac- 


ing half-tone furnished by the Sterling 
Electrical Manufacturing Company, War- 
ren, Ohio, gives a general view of the lamp 
itself. It will be observed that this form 
of filament shows a perfect balance in both 
the vertical and horizontal planes, the full 
16-c. p. being obtained at all angles. The 
manufacturers state that the efficiencies 
here given were actually obtained by photo- 
metric measurements with a_ stationary 
lamp. These lamps are manufactured in 
the usual candle powers and voltages and 
are supplied with stationary bases. 


Book Typewriter. 


ERETOFORE mechanical writing 
has been confined to loose sheets of 
paper. By means of the Elliott & Hatch 
book typewriter bound books of every de- 
scription, regardless of dimensions, may be 
written in, and it will write upon single 
sheets of paper equally as well as the stand- 
ard typewriter. It is a perfect substitute 
for the pen, making every entry that can be 
made with pen and ink. 
The writing is in clean, clear-cut type. 
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The speed is more than twice as fast as that 
of the pen. its use saves the time of the 
writer as well as that of the reader. 

In the machine the surface upon which the 
paper or leaf of the book lies is perfectly 
flat and stationary. A very simple device 
adjusts the single sheet of paper or the 
thickest book, no matter at what point it 
may be opened. The writing mechanism 


moves over the surface. The operator has 
complete contiol of the writing point, and 


can guide it over the writing surface as 
easily as the pen. 

It can be used on any book, no special size 
being required. The typewriter is made in 
nine sizes, sufficient to accommodate all 
requirements. Single sheets of paper may 
also be used. The fact that the type bars 
strike downward on a solid flat surface pro- 
duces the best manifolding machine manu- 
factured, since it is possible to make fifteen 
to twenty copies without increasing the force 
with which the key is usually struck. 

Another commendable feature is that a 
dozen or more envelopes may be placed on 
the machine at one time, or cards of any 
dimensions or thickness may be written 
upon. The machine will write to the ex- 
treme top or Lottom of a card of any thick- 
ness. 

The type bar of the Elliott & Hatch Book 
Typewriter is one-third shorter than that of 
any other, the key stroke is therefore short- 
er, and much higher speed is attainable. It 
is, in fact, capable of greater speed with less 
effort than any of the standard typewriters. 
The depression of the shift key is less than 
one-half that on any other machine, and 
therefore much quicker in action. Mar- 


ginal stops are so arranged as to enable 
the operator to adjust the line to the 
desired length, and the bell-ringing mechan- 
ism is automatic. The tabulator admits of 
any number of columns being written. The 
carriage shifts to the desired column auto- 
matically. All machines are equipped with 
the tabulating attachment. 

For railroad and insurance companies it 


is almost indispensable since the equipment 
of the tabulating attachment is a great time 
saver in the preparation of manifests. The 
same is true in post and all public offices, 
or, in fact, any establishment where it is 
necessary to compile many statements and 
reports. 


Launch Motors. 


AVIGATION is one of the latest fields 

to be invaded by electricity, and now 

small lautiches and even row boats are being 
driven by electric motors in an entirely 
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satisfactory manner. In the accompanying 
illustration is shown a half horse power mo- 
tor, which is one of a line constructed es- 
pecially for launch work. As will be ob- 
served, the motor is entirely enclosed, be- 
ing practically moisture proof. If the motor 
is well protected or is to be used in fresh 
water, the weight is materially decreased 
by the use ot aluminum in parts where 
other metals are not necessary for electrical 
or magnetic purposes. If the motor is 
likely to be exposed to the salt water, brass 
or iron fittings are recommended because of 
the corrosive action of the salt water upon 
the aluminum. It is very compact in de- 
sign. 

As the voltage is low the current is neces- 
sarily proportionately high, making the de- 
sign of the brush holder a feature of great 
importance. The brush holder used with 
these motors i: of the box type with parallel 
feed, making it possible to run the motor 
for a long period of time without any atten- 
tion to the brushes. 

The machines are very economical in oper- 
ation. The speed is low, 1,000 R. P. M., 


and as they are series wound, they use field 
energy only in uproportion to the load, thus 


modifying two of the most important 
sources of waste, namely, friction and heat 
losses in the windings. This line of ma- 
chines is being manufactured by The 
Holtzer-Cabot tlectric Co. of Boston, Mass. 


The Use of Limit Gauges. 
N discussing the important paper of Mr. 
H. F. L. Orcutt on modern machine 
methods, reviewed at length elsewhere in 
this issue, Col. R. E. Crompton emphasised 
the value and importance of the use of limit 
gauges, 

A works might have ordinary gauges, 
but they were not sufficient. No doubt an 
outfit of limit-gauges was expensive, but 
single gauges could not be trusted, and the 
use of the limit-gauge was the only way by 
which the elimination of the fitter could be 
secured. By the aid of these appliances 
work could be finished off the machine and 
put together by unskilled hands—that was to 
say, by persons not skilled in the use of 
cu‘ting-tools. He had tried to introduce the 
system, but had found great trouble arose 
in doing so. He now understood why this 
was, as experience showed that a large and 


well-organised viewing department, includ- 
ing a competent staff of foremen, under- 
foremen, and assistants, was necessary for 
success. Example might be taken from 
some of the large Birmingham shops; and 
he would point out that though Birmingham 
once had a reputation of producing work 
the reverse of accurate, that had all been 
changed, and in no place was better work 
turned out, in regard to going together with- 
out fitting, than it now was in Birmingham. 
Speaking of the tool-room, Colonel Cromp- 
ton said he could not understand how any 
important works could do without a tool- 
room, but he did not think its proper func- 
tion was to make tools, but to keep them in 
order. The only things that should be made 
in a tool-room of the works were jigs and 
templates special to the work being pro- 
duced. If the attempt were made to pro- 
duce milling cutters, reamers, and other 
tools of that nature, the attention of the 
tool-room staff would be diverted from their 
proper functions, and not such good tools 
would be produced as could be bought. The 
author was right in what he said about port- 
able machines. He had stated that they 
were not new, but had recently been exten- 
sively developed in large engine works, and 
in the manufacture of electric motors and 
generators. 


Schmidt Direct-Fired Superheater. 
T has been demonstrated that the advan- 
tages to »e derived from the superheat- 
ing system are very great, and, along the 
same line, it is an established fact that the 
higher the superheating the greater the gain 
insomuch that the loss by cylinder conden- 
sation is practically nil. For many years 
serious difficulties presented themselves in 
the practical application of superheating. 
These difficulties arose partly in the super- 
heater and partly in the engine. With the 
former, if too high temperature was ob- 
tained the tubes were very liable to be burnt 
out. On the other hand were the tubes 
properly protected, the utilization of the 
heat of the gases was restricted. 

The troubles with the engines were prin- 
cipally due to their construction being un- 
suitable for such high temperatures, and 
also to some extent to the difficulty of ef- 
fecting proper lubrication, thus causing ex- 
cessive wear and tear and increased cost of 
maintenance. 
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Mr. Schmidt’s system has practically done 
away with these difficulties, and his engines 
and boilers require no more care nor at- 
tention than ordi- 
nary engines and 
boilers, while at 
the same time the 
results as regards — — 
economy in their 
operation are ex- 
traordinary. 

In super- 
heater combines 
the advantages of both counter current and 
concurrent systems while avoiding their 
drawbacks. The saturated steam enters 
through the valve at the top, and therefore 
utilizes the advantage of the counter current 
system, namely, high efficiency. The steam, 
having been merely dried in the upper half of 
the apparatus, is led through the passages to 
the bottom tubes cooling them from the in- 
side and so protecting them from deteri- 
oration. It then flows on the concurrent 
system in the same direction as the flue 
gases, taking up heat from them on the 
way. The higher the temperature of the 
steam the less that of the gases, and the 
steam leaves the superheater when it is at its 
hottest. The gases leave the superheating 
coils at about 1,000 degrees Fahrenheit and 
pass on to the drying soils, whence they en- 
ter the main flue at a temperature of about 
460 degrees Fahrenheit. 

The advantages of this sy-tem can easily 
be seen. The system is owned by Easton & 
Co, (Ltd.), Erith and London. The Amer- 
ican rights are controlled by the Providence 
Engineering Works of Providence, R. I. 


The Patent Paragon Drawing Pen. 


HE patent Paragon drawing pen pos- 
sesses all the excellent qualities which 
have made Paragon pens famous. In ad- 
dition it has the advantage that it can be 
instantly opened for cleaning and closed 
again, without altering its original setting. 
The blades are widely separated by the 
spring in the upper blade, when the excenter 
on the angular shank of the adjusting screw 
On reapplying it the blades are 
brought to exactly their original position, 
smoothly and without jar. 


is released. 


The adjusting screw is on the lower blade, 


permitting of changing the adjustment by 
applying one finger of the hand holding the 
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The pen is an entirely new instrument, 
having only been patented last October. In 
practical use it has proven its efficiency as 
an instrument far ahead of the former old 
style pens. 


Drop Forged Wrench. 
E VEN in this day when ultraseriousness 
to a greater or less degree enters into 
all phases of the business world, there is 
time for slight re- 
laxation from the 
usual rigidity of 
the conduct of bus- 
iness. The accom- 
panying cut shows 
by contrast with 
the size of a work- 
man, the largest 
drop forged ¥ 
wrench the 
world, manufac- 
tured by J. H. 
Williams & Co., of 
Brooklyn, N. Y. It 
weighs 150 Ibs., is 
59 inches long; the 
opening is 7% 
inches, made for 
use on 5 inch bolts. 
As extreme 
contrast the firm 
manufactures what 
is known as No. 
00 wrench of the 
same design which 
weighs but Y% 
ounce. The large 
wrench is ‘“mas- 
ter” of a line of 15 degree-angle design 
tools, which was first put out by Mr. Will- 
iams 17 years ago. The firm explains that 
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the wrench is most used on the nuts for 
foundation bolts, journal boxes and bolts of 
flywheel sections. 


Upright Spindle Drills. 

NE of the finest types of the 2, 3, 4, 
and 6 spindle upright spindle drilling 
machines is manufactured by H. G. Barr & 
Co., of Worcester, Mass. These drills are 
recommended for work of any kind from 
holes of 1/32 inch to 9/16 inch. The ma- 
chine has the advantage of being able to 


turn out good work at any speed. The 
highest spindle speed is about the speed of 
the driving shaft. The slowest speed of the 
spindle is one-third that at which the driv- 
ing shaft is speeded. 

The gears are all fully warranted. The 
columns are braced on the inside and are 
very rigid. Al] the tables are raised with a 
screw and all the sliding surfaces are 
scraped to test and fitted. Every tool that 
is put out is fully warranted to be per- 
fectly accurate. 

The company is able to offer to the trade 
a special gear with which it is possible to 


IMPROVED MACHINERY. Vit 


secure more power. They have a special 
six-spindle drill, the net weight of which 
is 1,450 lbs. Sixteen styles are always car- 
ried in stock and where a machine cannot be 
furnished according to specifications from 
the stock, it is made to order. 


Industrial Notes. 

—Charles W. Ten Broeck has been ap- 
pointed industrial agent of the Lackawanna 
Railroad, to succeed William B. Hunter, 
who has resigned to engage in other busi- 
ness. Mr. Ten Broeck has been for more 
than two years division freight agent of the 
Lackawanna at Scranton. He will assume 
his new duties on March Ist, making his 
headquarters in the general offices of the 
company in New York city. His particular 
work will be to encourage and promote the 
location and development of industries upon 
the Lackawanna Railroad. 

—The Cataract Power and Conduit 
Company of Niagara Falls has recently 
awarded to the Westinghouse Electric & 
Manufacturing Co. a contract for seven 
2500 H. P., oil-insulated, water-cooled trans- 
formers. These transformers will be wound 
for 2,200 volts, 2-phase to I1,c00 or 22,000 
volts, 3-phase, and will duplicate the pres- 
ent equipment in the Transformer House at 
Niagara Falls. 

—The Stilwell-Bierce & Smith-Vaile 
Company, of Dayton, O., has secured an 
order through WH. Crossman & Bro., of 
77-79 Broad street, calling for a 1,000 horse- 
power outfit of turbine water wheels, which 
is intended to be installed in an electrical 
plant at Santos, Brazil. 

—The Riter-Conley Manufacturing Co., 
of Pittsburg, is reported to have recently se- 
cured contrac:s calling for the shipment of 
30 steel tanks for use on a sugar plantation 
in San Salvador, and two petroleum tanks 

for the Hawaiian Islands. The value of 
these contracts is said to be about $60,000. 

—The Atlantic Gulf and Pacific Com- 
pany has just secured the contract valued at 
$550,000 for the construction of the Sangley 
Point coaling station at Cavite, Philippine 
Islands. The contract calls for two steel 
coal sheds measuring 145 feet by 193 feet, 
one steel wharf 75 feet by 410 feet, one steel 
coal bunker 30 feet by 360 feet, two travel- 
ing coal hoist towers each of 50 tons capac- 
ity per hour, 12 automatic elevated coal rail- 
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ways, 1% miles of coal railway, with cars, 
tubs, floor valves, etc., 50,000-gallon grav- 
ity water storage system, power and pump 
house for 200 horse-power, etc. About 
3,400 tons of sceel and iron will be required, 
the bulk of which will be supplied by the 
American Bridge Company. The coal tow- 
ers and the 1% miles of coal railway, etc., 
are to be furnished by the C. W. Hunt Coal 
Machinery Co. The material, etc., is to be 
shipped, chiefly from New York, inside of 
six months. The Atlantic concern, it will 
be recalled, has also undertaken the $1,950,- 
ooo contract for the Manila harbor improve- 
ments, for waich considerable quantities of 
American machinery, etc., will be used. 

—The Philadelphia Pneumatic Tool Com- 
pany has let the contracts for their new 
building, which will be erected on Twenty- 
first street below Alleghany avenue in Phil- 
adelphia, Pa. The shop will be but one 
story in height with a floor space of 96x130 
feet with a side extension for a boiler house 
of 24x44 feet. The engine room will be lo- 
cated in the Lasement, and an 80 H. P. 
together with « direct connected generator 
for lighting will be installed. The boiler 
will be 60x16 feet of the return tubu- 
lar type. The company’ expects to 
move into iheir new quarters not later 
than May 1st. A large number of ma- 
chine tools, brand new, are being installed 
daily. The shop will be fully equipped with 
a steam heating plant, modern sanitary ar- 
rangement, lockers for the men, and in fact 
everything to make it a complete modern 
shop in every particular. 

—The New Process Raw Hide Company, 
Syracuse, N. Y., reports business as very 
good at the opening of the new year. The 
company is in receipt of an order from the 
British Westinghouse Electric & Manufac- 
turing Co. for 60 of its New Process Noise- 
less pinions for the equipment of the Brit- 
ish Company's new plant. These pinions 
are to be used on motors for driving ma- 
chine tools, electric cranes, etc., and are for 
transmitting from 5 to 40 H. P. Orders 
from other sources are coming in fast and 
the outlook is promising for a good business 
year. 

—The Joseoh Dixon Crucible Co., Jersey 
City, N. J., give interesting information 
concerning the protective painting of the 
Union Railroad Bridge, which crosses the 


Monongahela River at Pittsburg, (Rankin), 
Pa. The associate engineers were Messrs. 
Emil Swensson, designer and engineer of 
construction, and Wm. H. Smith, chief 
engineer, Carnegie Steel Co. The total 
weight of this bridge is 5,135 tons, and it 
has a total length of 2,328 feet. Designed 
for carrying molten metal from the Carrie 
furnace to the steel mill and raw materials 
to the furnaces, this notable steel structure 
is subjected to heat from the molten metal, 
sulphur fumes from locomotives and river 
steamers, also from the adjoining furnaces 
and steel mills. No other steel bridge in all 
the world is exposed to so many and severe 
destructive agencies. The best metal pre- 
servative was necessary, and the eminent 
engineers selected for its protection Dixon's 
Silica-Graphite Paint, as manufactured by 
the Joseph Dixon Crucible Company. 

—The aggressive and progressive spirit of 
the times has again been shown by the able 
management of the Chicago Pneumatic Tool 
Co., in the recent consolidation of their va- 
rious large interests at home and abroad, 
and the acquisition of two additional up-to- 
date plants, viz: The Chisholm & Moore 
Manufacturing Co., (Pneumatic Cranes and 
Hoists), and the New York-Franklin Air 
Compressor Co., (Air Compressors). The 
crane department is running full time on or- 
ders in hand, and from the number of in- 
quiries received since January Ist, the out- 
look is, this plant will shortly be working 
double shift. The compressor department 
have ample orders to keep a full complement 
of workmen employed for some time to come. 

—The York Manufacturing Co., of York, 
Pa., have just shipped a 500 ton re- 
frigerating machine to the Anglo-American 
Packing Co. of Chicago. This is the largest 
single acting machine that has ever been 
constructed, with the exception of a similar 
one, built by the same company some years 
ago, for the Armour Packing Co. of Kansas 
City, Mo. 

—Mr. Reuben C. Hallett, who has a large 
circle of friends throughout the country, 
has accepted a position with the Chicago 
Pneumatic Too! Company’s Eastern Sales 
Department. 

—J. A. Fay & Egan Co., of Cincinnati, 
Ohio, manufacturers of standard wood 
working machinery, have just opened a new 
branch office at 69 Chapin Block, Buffalo, 
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N. Y., in charge of Mr. B. E. Crafts, who 
will at once enter into active business opera- 
tions to further the interests of the com- 
pany. Mr. Crafts has heretofore represent- 
ed the firm as salesman for that territory, 
but the continually increasing business of 
the company necessitated this new move, 
which will better enable them to cater to the 
wants of the users of wood working ma- 
chinery. 

—Charles L. Duenkel, B. S., M. E., an 
engineer of experience, has opened an office 
at 120 Liberty street. Mr. Duenkel has had 
fifteen years’ practical experience in the de- 
sign and construction of inclined railways. 
He makes a specialty of inclined railways, 
low and high pressure hydraulic machinery, 
and safety elevator air-cushions. 

—We are informed that The Ball Bearing 
Co., Boston, Mass., well known as manufac- 
turers of ball and roller bearing for all kinds 
of machine construction, have moved, their 
factory to Philadelphia, where they will 
enjoy exceptional facilities for handling 
their large and increasing business in the 
most expeditious and convenient manner. 

—The 


Sprague Electric Company has 
closed an order with the Atlas Portland 
Cement Company for three 4oo K. W. en- 
gine type split pole generators at speed of 
156 r. p. m., for their plant in Hannibal, Mo. 
Another order is from the De Laval Steam 
Turbine Company for ten 20 K. W. and ten 


75 K. W. turbine generators. The Penn- 
sylvania Steel Company have ordered for 
their new bridge shop at Steelton, Pa., fif- 
teen wall crane trolley hoists, the electric 
hoisting equipment of which is built by the 
Sprague Company. 

—To thread a pipe, of which but one end 
is exposed, at the bottom of a trench, has 
ceased to be a hard job since the introduc- 
tion of Forbes’ die stock by the Curtis & 
Curtis Co., of Bridgeport, Conn. This ma- 
chine is so powerful that one man operating 
it can cut off and thread twelve inch pipe. 
It is so light that it can be carried about 
like any other tool, and so campact that it 
can be used even in the most confined places. 
The dies can be sharpened on the grind- 
stones without first drawing the temper. 
The shell can be adjusted to take up the 
wear of gear. For heavy work, the Curtis 
& Curtis Co. make power cutting and 
threading machines, in which the vice for 


holding the pipe is self-centering and the 
dies may be adjusted to any variation of 
the fittings. 


—Following a recent custom introduced 
within the past few years by various large 
manufacturing concerns of England, the 
Jessop Steel Co. has bought a site and will 
erect a large plant for the manufacture of 
crucible steel at Washington, Pa. The 
company is capitalized at $250,000 under 
the laws of Pennsylvamia. Sidney J. Rob- 
inson, managing director of the Wm. Jes- 
sop & Sons, the old established firm in Eng- 
land, sailed for London last month after 
completing ail arrangements for the new 
plant. 

—The Alberger Condenser Company of 
95 Liberty street, New York, has been 
awarded the contract for the condensing ap- 
paratus for the central power station of 
the Rapid Transit Subway Railroad. This 
apparatus will consist of eight units of 
10,000 H. P. each, or a total of 80,000 H. P., 
and is the largest condenser equipment ever 
undertaken in any part of the world. The 
type of machine selected for this important 
service is known as the “barometric” con- 
denser, recently brought out by the Al- 
berger Company. The water pumps and the 
vacuum pumps used in this apparatus are 
separate crank and flywheel machines and 
are to operate in a vertical position. 


—Clarence P. Day has undertaken a 
unique service for mechanical advertisers. 
Mr. Day has acquired an intimate knowl- 
edge of the engineering and technical press 
and advertising in it by an experience of 
eighteen years in the preparation and placing 
of advertising for manufacturers. He is 
now prepared to advise and assist those 
advertisers of machinery who wish to place 
their business to the best advantage. Not 
being influenced by commissions or private 
understandings between himself and the 
publisher, there is no incentive to recom- 
mend mediums or place advertising in a 
way to produce the greatest personal return 
rather than the greatest benefit to the ad- 
vertiser. Mr. Day is in no sense of the 
word an advertising agent, rendering his 
services to the advertiser only and receiving 
compensation cnly from him. 

—Pawling & Harnischfeger, Milwaukee, 
Wis., makers cf electric cranes, advise that 
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business conditions are satisfactory, and 
more than usually so in the volume of or- 
ders. To secure a very large order is grati- 
fying, but this firm has obtained, as far as 
we know, the largest order ever placed by 
one company at one time for electric cranes. 
This lately was placed by Allis-Chalmers 
Co., Edw. P. Allis Works, Milwaukee, Wis., 
for the new factory buildings at West Allis, 
and specifies thirty-five cranes ranging in 
capacity from 5 to 75 tons. The demand 
for electric cranes in these immense and 
modern shops will be well taken care of 
through this order. In addition to this 
order, Pawling & Harnischfeger have re- 
cently booked erders for forty-three electric 
cranes from other well known firms, among 
which are the following: La Belle Iron 
Works, Steubenville, O., one 10 ton; the 
Glamorgan Pipe & Foundry Co., Lynchburg, 
Va., one 15 ton; Wheeling Steel & Iron Co., 
Wheeling, W. Va., one 7 ton; and a num- 
ber of others ranging in size from two to 14 
tons. 

—The Southern Pacific Railway Com- 
pany has decided to improve its facilities at 
various points on its system for the building 


and repairing of rolling stock; and to this 
end have placed with the American Bridge 
Company of New York contract for boiler 
shop at East Portland, Ore.; boiler and 
machine shops at San Francisco, Cal. ; boiler 
and machine shops at Los Angeles, Cal.; 
machine shop at El Paso, Texas; machine 
shop at Houston, Texas. These buildings 
are all about 120’ x 250’, equipped with 
traveling cranes. 

—After the almost total destruction of their 
large works in Brooklyn, N. Y., by fire 
last July, the Abendroth & Root Mfg. Co., 
99 John street, New York City, have re- 
sumed the manufacture of their well known 
Spiral Riveted Pipe and Water Tube Boil- 
ers with new works at Newburgh, N. Y., 
having purchased the recently built plant 
of the Wright Steam Engine Works. In 
the new shop the company have an equip- 
ment which will enable them to improve 
their products to the highest degree, with 
a great increase in capacity. The New- 
burgh works is a model plant and covers 
twelve acres of land, with a frontage of 
823 feet on the Hudson River and a private 
dock extending out to deep water. 
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These catalogues may be had free of charge on application to the firm issuing them. 
Please mention The Engineering Magazine when you write. 


Air Compressor. 

Small, attractively printed booklet, with illus- 
tration of the Blanchard Air Compressor. Dust 
proof, oiled automatically by the splash system. 
Full description of the machine parts. Concise. 
The Blanchard Machine Co., Boston, Mass. 


Bale Ties, Wire. 


Compact pamphlet and list card giving sizes, 
weight and complete price-lists of patent steel 
wire bale ties; also shows styles of catches. Gris- 
wold Wire Co., Braddock, Pa. 


Boiler, Water-Tube. 

Small attractive booklet descriptive of the Tay- 
lor water-tube boiler, with table showing capacity 
of smaller sizes. A marked departure from gen- 
eral form of water-tube boilers. Taylor-Water- 

Tube Boiler Co., Detroit, Mich. 


Bolts and Nuts. 


Handsomely illustrated catalogue on refined 


merchant bar iron, bolts, nuts, washers, rivets, 
screws, arch bars, body bolsters, and other car 
forgings. Index, telegraphic code. American 
Iron & Steel Manufacturing Co., Lebanon, Pa. 


Calipers. 

Neat booklet entitled “Columbia Calipers” de- 
scribing a number of tools. Thorough discussion 
of the utility of the sliding or graduated beam 
caliper. E. G. Smith, Columbia, Pa. 


Car Loader. 

Well illustrated booklet showing the “Ottum- 
wa" box car loader in use at coal mines. Full 
description of the machine. Ottumwa Box Car 
Loader Co., Ottumwa, Iowa. 


Carriage Hardware. 

Illustrated catalogue of a very complete line 
of carriage hardware, fifth wheels, and naked 
axle forgings. ‘Tables of sizes and prices. D. 
Wilcox Mfg. Co., Mechanicsburg, Pa. 


fe 


Compressors. 
Catalogue No, 46, fifth edition, full tables and 
telegraphic code, giving full page illustration 
and description of the development of the Riedler 


compressors. Tables of capacity. A very hand- 
some publication. Allis-Chalmers Co., Chicago, 
Il. 

Concentrator. 


Illustrated booklet showing the advantages of 
the ‘New Standard’ concentrator in mining. 
Tables of capacity. P. B. McCabe & Co., 602 
North Main St., Los Angeles, Cal. 


Cranes, Electric Traveling. 

Very attractively printed catalogue, sixth edi- 
tion, 1901, profusely illustrated, showing the 
cranes in parts with full description, and many 
full page illustrations of the machines in actual 
use. Code and list of patrons. Pawling & 
Harnischfeger, Milwaukee, Wis. 

Drilling, Machines. 

Attractive catalogue, fully illustrated, showing 
the Cincinnati upright drilling machine in all 
standard sizes. Full specifications and code. 
Cincinnati Machine Tool Co., Cincinnati, Ohio. 


Drop Hammers. 

Catalogue for 1902, well printed and illustrated, 
treating improved drop hammers, trimming 
presses and heating furnaces. Table of size, 
and prices. Billings & Spencer Co., Hartford, 
Conn. 


Dry Kilns. 

Catalogue No. 114; fully illustrated, demon- 
strating the claimed essential advantage derived 
in the use of the Sturtevant dry kilns. Typical 
applications of the Sturtevant apparatus. B. F. 
Sturtevant Co., Boston, Mass. 


Dump Car. 

A most handsome catalogue of 60 pages, 12 
by 17 inches, in half roan and linen, illustrating 
the Goodwin patents, covering cars, vessels, bins, 
barges, trucks, chutes and the like. This book 
is replete with detailed drawings of the apparatus 
and is illustrated with excellent full page photo- 
graphs showing Goodwin cars and their many 
uses. As an example of modern catalogue mak- 
ing, it stands very high. The principal advan- 
tages claimed for the Goodwin car are: Greater 
saving in cost and time of transporting and 
unloading; greater durability than any wooden or 
other steel car; it is the only car from which one 
man, while the train is in motion, can discharge 
the entire train load of large or fine material, at 
the same instant depositing the load either be- 
tween the rails, or outside, or both at the same 
time. 


Electrical Supplies. 

General catalogue of electric light 
general house goods and street railway supplies. 
Profusely illustrated and very extensive in scope. 
Western Electric Co., Chicago, III. 


supplies, 


Emery Wheels. 

Well printed and illustrated catalogue, showing 
the apparent advantage of the emery grinding 
machine over the old system of filing. 
Co., 


Tanite 
Stroudsburg, Pa. 
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Engines, Oil. 

Fully illustrated, attractively arranged cata- 
logue, showing the ‘Hornsby-Akroyd” patent 
safety oil engine. De La Vergne Refrigerating 
Machine Co., foot of East 138th St., New York, 

Expansion Bolts. 

Illustrated catalogue of “Evans” improved 
patent expansion bolts for use in fire-proof build- 
ings, bridge work, engine beds, marble work, 
fire escapes, etc. F. H. Evans, 596 Kent Ave., 
Brooklyn, N. Y. 


Feed Pump. 

Special circular, illustrated, with complete 
price list, size, capacity, telegraphic code and 
extras of the “Ohio” automatic feed pump and 
receiver. Ohio Steam Pump Co., Canton, Ohio. 


Feed Water Heaters, 
Handsomely illustrated catalogue setting forth 
the advantages of the Keller feed water heater, 
purifier, condenser, and hot air blast device com- 


bined. Much saving claimed in fuel and water. 
National Steam Economizer Co., Springfield, 
Mass. 


Foundry Supplies. 

Handsomely bound catalogue with illustrations 
and descriptions of all manner of foundry sup- 
plies; also, special catalogues of supplies and 
equipment for the complete installation of brass, 
bronze and aluminum foundries; special cata- 
logue of ladles; booklet treating the Hammer 
core machine, and small folder on the ‘Boston’ 
foundry mixer. S. Obermayer Co., Cincinnati, 
Ohio. 

Freight Cars. 

Very handsome and attractive catalogue, pro- 
fusely illustrated, showing a number of types 
of cars constructed by this company. M. H. 


Treadwell & Co., 95 Liberty St., New York, 
¥. 
Furniture, Machine Shop. 

Small, interesting booklet, illustrated, con- 


taining sizes and prices of tool racks, lathe pans, 
shelving and other articles of machine shop 
furniture in iron and steel. New Britain Ma- 
chine Co., New Britain, Conn. 


Gloves. 
Attractive booklet, fully illustrated, with 
descriptions of many styles of gloves, hand- 


made of finest material, warranted to stand water 
or heat. Specialty in gloves for mechanical, civil 
and mining engineers. Prices given. J. P. 
Luther Glove Co., Berlin, Wis. 


Hammer, Electric. 

Folder descriptive of the Jackson 
electric hammer, setting forth advantages over 
the pneumatic hammer. Jackson Co., 1610-14 
Blake St., Denver, Col. 


Lathes, Heavy. 

Large, handsome catalogue of heavy and pow- 
erful engine lathes, ranging in size from 28-in. 
to 84-in., with full page illustrations and descrip- 

also illustration of four-tool shafting at- 


portable 


tion; 
tachment. Pond Machine Tool Co., 136 Liberty 
St., New York, N. Y. 
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Machinery Supplies. 

Tool Catalogue No. 9. Concise, fully illus- 
trated, indexed, showing all kinds of mine, manu- 
facturers’, machinists’, engineers’, and platers’ 
supplies, with description and tables of size and 
prices. Scott Supply and Tool Co., 1513-19 17th 
St., Denver, Col. 


Machine Tools. 

Catalogue for 1902, exceptionally complete; 
indexed and full telegraphic code; illustrated. 
Contains thorough description with speed tables 
of all types of light milling machines. Replete 
with information of exceptional value to fore- 
men and works managers, Brown & Sharpe 
Mfg. Co., Providence, R. I. 


Meter, Electric. 

Well printed and handsome catalogue, illus- 
trated, showing the Gutmann Watt meters for 
alternating currents. Full description of the 
meter, also report of tests. Saugamo Electric 
Co., Springfield, Ill. 


Mining Machinery. 

Series of illustrated catalogues on hydraulic 
mining machinery; the Bartlett concentrating 
table; ‘‘Dodge” and “Giant” rocker breakers; 
mine and mill supplies; Roger’s improved crush- 
ing rolls; gold mills, including machinery for the 
systematic treatment of ores. The Ropp straight- 
line furnace; Huntington centrifugal roller 
quartz mill; and hoisting, pumping and crushing 
machinery and supplies for mine prospecting and 
development. Parke & Lacy Co., San Francisco, 
Cal. 


Motor Cycles. 

Small, attractive booklet, illustrated, demon- 
strating the perfect motor cycle, with price list 
of machines in parts or complete. Jos. H. 
Ferodowill & Co., St. Paul, Minn, 


Power Hoist. 

Descriptive catalogue of the Harris patent 
power hoist and carrying machine. Full page 
illustrations of the machine in actual use. C. S. 
Harris Co., Rome, N. Y. 


Pressure Regulator. 

Handsome, fully illustrated catalogue, giving 
sectional view, of the Foster pressure regulator 
for back pressure valves, engines, pumps, fans, 
etc. Complete telegraphic code. Foster En- 
gineering Co., Newark, N. J. 


Pumping Machinery. 
Small illustrated catalogue, full of interesting 
information on the general subject, claiming ad- 
vantages to be derived from the use of a Luit- 


wieler pump. Luitwieler Co., 405-7 North Main 
St., Los Angeles, Cal. 


Pumping Machinery, Centrifugal. 

Handsome catalogue, replete with descriptive 
matter and tables of general information. Fully 
illustrated. and with telegraphic code. R. D. 
Wood & Co., Philadelphia, Pa. 


Pumps. 
Catalogue No. 24, seventh edition, with code. 
Full page illustrations, demonstrating the many 


. types of the Riedler pumps for mine drainage, 
irrigation, sewage, city water works, and hy- 
draulic power plants. Replete with useful in- 
formation, especially regarding irrigating sys- 
tems. Allis-Chalmers Co., Chicago, IIl. 


Rock Drills, Electric. 
Catalogue B., an illustrated treatise on rock 
drilling by electric percussion drills. Marvin 
Electric Drill Co., Canastota, N. Y. 


Screw-Threading Lathe. 

Small well printed and illustrated pamphlet, 
discussing thoroughly the working of the auto- 
matic screw threading lathe. This machine com- 
bines the accuracy of the engine-lathe and the 
screw-machine. A labor saving and cost reduc- 
ing machine. Testimonials of its precision and 
speed in actual use. Automatic Machine Co., 
Bridgeport, Conn. 


Steam Specialties. 

Attractive booklet, well illustrated, on the 
general subject of steam specialties. Tables of 
capacity and prices. Pittsburg Gage & Supply 
Co., Pittsburg, Pa. 

Very attractive, each appliance fully illus- 
trated, with explanatory matter. Booklet also 
contains tables of sizes and capacity. Charles 
Hl. Paine, Singer Bldg., New York, N. Y. 


Thermometers. 

Series of catalogues, all illustrated, Part I. 
treating thermometers and gauges for steam and 
power plants; Part 3 treating thermometers, 
hydrometers, and hygrometers specially adapted 
to cold storage, refrigeration and ice manufac- 
turing; Part 4, of thermometers for brewing, 
beer bottling, distilling and malting; Part 5, of 
thermometers, hydrometers, and gauges specially 
adapted to canning, packing, fruit and vegetable 
preserving and meat packing. Also pamphlet on 
thermometers and thermo-steam gauges, especially 
constructed and adapted for sugar making and 
refining. Hohmann & Maurer Mfg. Co., 32 
Elizabeth St., Rochester, N. Y. 


Time Recorder. 

Attractively illustrated catalogue demonstrating 
the advantages of a time recorder in industrial 
works employing a large number of men. Sim- 
plex Time Recorder Co., Gardner, Mass. 


Tool Holders. 

Small catalogue and illustrated price list, 
treating new and important addition to the com- 
mon styles of tool holders; also full list of 
boring tools. Armstrong Bros. Tool Co., 617-21 
Austin Ave., Chicago, Il. 


Union and Flange. 

Attractive pamphlet and folder, full descrip- 
tion of the Jefferson union and flange, with com- 
plete price list. New device with bronze metal 
seat encased in malleable iron, ball joint shoulder. 
No packing used; for oil, steam, water, gas and 
air, Jefferson Mfg. Co., 186 Devonshire St., 
Boston, Mass. 
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TRANSMISSION 


Section showing 
cation of plumbago. 


Send for “A Little Blue Book on Rope Transmission.” 


BLACK DIAMOND FILE WORKS. 


Twelve Medals 
of Award at GOLD MEDAL, 
international at Atlanta, Ga., 
Exhibitions. 1895. 


c.&H.BARNETT CO. Philadelphia, Pa. 


"AMERICAN" LATHES 


“AMERICAN 36 IncH Heavy Pattern LATHE. 


are unsurpassed in design and workmanship. They combine, to 
a marked degree, the qualities of STRENGTH, DURABILITY, 
ACCURACY, and CONVENIENCE IN OPERATION, essential 
in the highest standard lathes We can give you anything from 12 
inches to 60 inches. 


The American Tool Works Company, 
CINCINNATI, U. S. A. 


Copyrighted, 1901, by John y Dunlap. Entered at the New York Post Office as 
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“STEAM PIPES, 
BOILERS, &c.&c. 


“The Marion Steam Shovel Co. 
MARION, OHIO, 
Manufacturers of a full line of 
Steam Shovels, Ballast Unloaders, 
Dredgers and Ditchers, 
Suitable for all Classes of Work. 


Particulars regarding machinery suitable to your needs, and 
illustrated catalogues gladly sent. 


Address THE MARION STEAM SHOVEL COMPANY, 
No. 607 W, Center Street, Marion, Ohio. 


A Most 
Efficient 

=> Valve 
you can 


rely on 


STEAM ENGINE INDICATORS. 
PRESSURE AND VACUUM GAGES. 
STATIONARY AND MARINE VALVES. 
WATER RELIEF VALVES, 
RECORDING GAGES. 

REVOLUTION COUNTERS. 
LUBRICATORS AND Olu CuPS. 
SINGLE BELL CHIME WHISTLES. 

BRANDEN RUSBER PUMP VALVE. 
A Truth ‘ul Gage is JOHNSTONE BLOW-OFF VALVES. 
the only good Gage. FEED WATER REGULATORS, ero,, ETc. 


CROSBY STEAM GAGE & VALVE CO., 


OFFICE AND WORKS, BOSTON, MASS. 


STORES—93-97 vom: St., Boston. 78 John St., New York, 21-23 Lake St., Chicago. 
7, Queen Victoria St., L ondon, Fngland. 


FISHER’S AIR COMPRESSOR _ Made to Attach Tandem 


PNEUMATIC TOOLS and APPLIANCES ‘0 any Stationary Engine. 
ALLEN’S Pneumatic Riveting Machine A J FISHER 
HIGH GRADE STEEL AIR TANKS 


52 So. Clinton St., CHICAGO, ILL. 


AIR COMPRESSORS 


COMPRESSED AIR TOOLS and APPLIANCES 


CLAYTON AIR LIFT PUMPING SYSTEM Clayton COMpressor Works, 


Complete catalogue R sent upon application. 120 Liberty Street, New York. 


Please mention The Engineering Magazine when you write. 
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THE MACHINERY The Only Place in the United States 
where the leading makes of 

EXHIBIT OF.... machinery can be seen side by 
side in operation, a it 
easy for the purchaser to select 
the makes best suited to his 
needs. All machinery manu- 
facturers should be represent- 
ed in the Machinery Exhibit of 
the Bourse, where they come 
in contact with buyers from 
all parts of the world. 


ADDRESS : 


THE BOURSE, 


PHILADELPHIA, 


Gravity and Pressure Filters 


CONSTRUCTED UNDER THE 


Jewell, Warren and Hyatt Patents, 


The Acknowledged Standard of Mechanical Filtration. 
HIGHEST EFFICIENCY. LoweEstT PRICE. 
Adopted by 148 City and T .wn Watcr-Works in the 
By United States. 
» NEW YORK CONTINENTAL JEWELL FILTRATION CO., 
15 BROAD STREET, 40-42 WEST QuINCY STREET, 
New York. Chicago, Ill. 


FUBL GAS PLANTS FOR FACTORIES. 


COMPLETE INSTALLATION, INCLUDING 
GAS BLAST FURNACES ror any KIND oF work. 
THOROUGH EFFICIENCY, ECONOMY AND SAFETY WARRANTED. 
Descriptive Pamphlets on application to 
AMERICAN GAS FURNACE CO., - - 23 JOHN STREET, NEW Yorn. 


Yes, and “UNCLE SAM’’ uses them. 


WE CAN HELP YOU. Used in Shops, Factories, Offices, etc., etc. PARTICULARS FREE: 
Ericsson Telephone Co., - - 296 Broadway, N.Y. City. 


a 66 B 
Steam Shovels 
and Dredges. 


Cut shows 50 ton ‘‘BOOM”’ 
Shovel at work on Norfolk 
& Western Railway. 


Vulcan Iron Works Co. 


TOLEDO, OHIO, U.S, A. 
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THE PUBLISHER'S ANNOUNCEMENT. 


Subscription price, $3.00 (or 12 s. 6 d.) a year, in advance. Foreign countries, except Canada 
and Mexico, $4.00. Booksellers and Postmasters receive subscriptions. Subscribers may remit in 
Postofice or express money-orders or in bank checks, drafts, or registered letters, made payable tu 
“THe ENGINEERING MAGAZINE.”’ Money in letters is at sender’s risk. 

SPECIAL NOTICE:—The date to which each subscription has been paid appears, with the address, 
on the wrapper enclosing each number of the Magazine. The publisher must be notified by letter when 
a subscriber wishes his Magazine discontinued. All arrearages must be paid. 


THE ENCINEERING MAGAZINE, 
120-122 Liberty Street, New York, U.S. A. 


PUBLISHED MONTHLY. 


AUTHORS AND PAPERS FOR MARCH, 1902. 


GEORGE H. HULL (The Mischievous Fallacy of Over-Production)—Born in Dansville, N. Y.; 
has been identified with the pig iron business of the West and South for more than thirty years. 
During this time he has originated and inaugurated in the West many improvements and economies 
in the mode of handling this commodity, among which were: the introduction of agents’ contracts 
for shipment direct frem producer to consumer in lieu of the old and expensive method; the intro- 
duction of the pig iron ‘‘sale memorandum,” which form is now universally in use; the establishment 
in connection with the Louisville & Nashville Railroad Co. of the “in transit” storage yards, which 
had made Louisville for many years the largest storage point for pig iron in the United States; the 
adoption of the sliding scale freight rates on pig iron by the northern roads, which he advocated until 
he was authorized by the Louisville & Nashville Railroad Co. to issue a call for the joint meetings 
between furnacemen and freight agents at Chattanooga and Nashville, which resulted in the adoption 
of that system. He is the originator and president of the American Pig Iron Storage Warrant 
Company, a company which was organized to provide for iron producers the facilities that the 
elevators and pipe lines have provided for the producers of grain and oil. 


CHARLES U. CARPENTER (Money-Making Management for Workshop and Factory)—A 
graduate of Princeton University with the degrees of mechanical and electrical engineer; has had a i 
large experience in mining engineering and electrical manufacturing and in the supervision of large 
manufacturing plants; his present position is that of factory supervisor of the National Cash Register 


Company, Dayton, Ohio, U. S. A. | 
WALTER M. McFARLAND (The Growth of Economy in Marine Engineering)—Born in 1859. } 
Educated in public schools of Washington, D. C., and at U. S. Naval Academy, where he graduated } 


as a cadet engineer in 1879. Served on naval vessels in various parts of the world. Was assistant 
professor of mechanical engineering at Cornell University, by detail from the Navy; secretary of : 
division of marine engineering of International Engineering Congress, 1893; delegate from United f 
States Navy Department to International Congress of Naval Architects and Marine Engineers, 1897. 

Was twice assistant to Admiral Melville, Engineer-in-Chief, U. S. Navy, the last time as principal j 
assistant. Member of board to reorganize personnel of United States Navy. Was promoted to grade 
of chief engineer in 1898. Resigned from the Navy in 1899, to go with the Westinghouse Electric 
and Manufacturing Company. of which he is acting vice-president. 


PERCY LONGMUIR (Emotion and Reason among British Workmen)—Served an apprentice- 
ship in Sheffield to steel, iron, and brass founding; trained as a metallurgist in the laboratories of ; 
the Sheffield University College; possesses a wide experience of Scotch and English methods of 


Made of the Finest Selected Steel. 


served with American 


Each Strand 


Hemp Marlin. 


HAS NO EQUAL FOR ROPE TRANSMISSION.) 


Go-d points of regular wire rope retained. Weak points overcome. Good qualities of hemp rope 
tnnnganated. A perfect wire rope. The very best and cheapest rope on the market, combining 


Strength, Flexibility, Freedom from Rust, and Durability. 
For Transmission, Hoisting, Elevators, Rigging, Etc. \' 


DURABLE WIRE ROPE CO., - - - No. 294 Congress St., Boston. 


Please mention The Engineering Magazine when you write. 
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AUTHORS AND PAPERS FOR MARCH, 1902. 


foundry practice, and an earnest student of American and Continental methods. A member of the 
American Foundrymen’s Association, and contributor to the American Foundry; a member of the 
Sheffield Society of Engineers and Metallurgists. 


SIDNEY F. WALKER (Electric Appliances in Ship-Building Yards)—Born 1852; educated at 
Christ’s Hospital, from which he passed into H. M. S. “Britannia,” training ship for naval cadets; 
served in the Navy at various stations, eventually being allewed to retire on favourable terms; studied 
for a time in telegraph schools, and then obtained an appointment on the staff of Sir W. Thomson; 
later had charge of the core-testing at Mitcham. Member of the Institution of Electrical Engineers, 
of the Institution of Mechanical Engineers of the Federated Mining Institute, of the South Wales 
Institute of Engineers, associate member of the Institution of Civil Engineers, member of the Insti- 
tute of Marine Engineers, and of the American Institute of Electrical Engineers. One of the original 
Fellows of the Imperial Society. Frequent contributor to technical literature. 


A. COOPER KEY (The Railway Reorganisation of the Transvaal)—Resident for four years at 
Johannesburg, occupied in mining journalism, also Mining Editor of the South African Mining 
Journal; Rand correspondent of the Bullionist; author of the book “Why Kruger Made War’’; Prof. 
Assoc. Surv. Inst. 


KENNETH FALCONER (The Numerical Recording of Shipping and Manufacturing Orders)— 
Residing in Montreal, where he was educated at school and in commercial occupations, giving especial 
attention to business accounting. Has devoted much attention to cost-keeping, and is at present 
practicing as an expert in Factory Accounting in Montreal. 


WILLIAM GILBERT IRWIN (The Briquetting of Fuels and Fine Mineral Ores)—Born, reared, 
and schooled in the coal and coke fields of Western Pennsylvania and about the industrial establish- 
ments of the Pittsburg district, and for the past six years engaged in special literary work with 
reference to this district, contributing to many of the leading industrial and technical publications 
both in the United States and in Britain. At present American representative of Colliery Guardian 
and other British and Continental journals; has contributed extensively to Scientific American, Engi- 
neering and Mining Journal, Coal Trade Journal and other American publications. Author of some 
shorter treatises on industrial and technical subjects. At fall of Manila and in campaigns through the 
jungles after Aguinaldo. Later in China, and traveled in Japan, India, and other eastern countries. 


SAVE YOUR BROKEN CASTINGS, 


One of Many Letters Received : 
Jersey City BraNncu oF 
AMERICAN CIGAR COMPANY, 
104 
ersey City, N. J., Jury 31, 1901. 
H, A. Warp, 
AMERICAN Ferrorix Co., New York City. 
Dear Sir: Kindly advise us when we can have a 
further supply of ferrofix and hasten delivery all 
possible, as our success in brazing castings has been 
so gratifying that we purpose to repair some old 
machines which have been unusued for some time, 
as the cost of new castings was too great. 
Yours very respectfully, 
American Cicar Company, 
By H. M. Macte, Chief Engineer. 


Use Ferrofix, braze them and make 
them as good asnew. Castings once 
brazed with Ferrofix will never again break in the braze. 
We will do your brazing for you if you prefer. We have a plant 
to do all kinds of brazing. Cast iron to cast iron, cast iron to wrought 
iron, cast iron to steel, red copper or brass. 


SEND FOR SHOPBOOK AND DESCRIPTIVE MATTER TO 


AMERICAN FERROFIX CO.,, 
20 BROAD STREBT, 
FACTORY: HARRISON, N. J. “we NEW YORK. 
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ENGINEERING MISCELLANY 


ATLAS PORTLAND CEMENT. 


IS THE STANDARD AMERICAN BRAND. 
A few of the many Engineers who arc large users of Atlas Portland Cement. 


Chas. Sooysmith, New York. T. T. Johnston, Assistant Chief B. J. T. Juep, City Engineer, In- 

os ark, New Yor icago, Ill. “ommis 
George S. Greene, Eng.-in-Chief Geo. H. Benzenberg, City Engi- M. 

New York Department of neer and President Board of Mil tc 

Docks. Public Works, Milwaukee, “St ommissiom- 
Walter Katte, Engineer Wis. Ot. 

N. Y.C.& H.R. RR. John T. Stevens, Chief Engineer A. H. French, Brookline, Mass. ‘ 
Maj. ‘W. H. Marshall, U.S. En- Great Northern R. R. William Jackson, Boston, Mass 

gineer, Chicago, IIl. Wilkins & Davison, Civil Engi- Earnest Adam, City Engu..-ce, 
William B. Parsons, New York. neers, Pittsburg, Pa. Newark, N. J. 


ATLAS PORTLAND CEMENT CO., 143 Liberty Street, New York. 


Graduated entirely on our large divided engines. 


IMPROVED TRANSITS award at World's Fair. All kinds of En- 


eering, Surveying and Drafting instrumen' 


AND LEVELS. QUEEN & Inc., 


220 p. illustrated Catalogue mailed free 
ONLY if this ad. is mentioned. N.Y. OFFICE, 116 FULTON ST., PHILADELPHIA. 


Dixon’s Pure Flake Graphite 


IS A BLESSING TO EVERY 
ENCINE ROOM AND MACHINE SHOP. J 


Asmall quantity added to any Oil or Grease largely increases its lubricating value and 
makes the finest Cooling Mixture. 


PAMPHLET AND SAMPLE SENT FREE. ; 
_JOSEPH DIXON CRUCIBLE CO., + Jersey City, N. J. 
ASHTON POP SAFETY VALVES, STEAM GAGES 
AND HIGH GRADE ENGINE AND BOILER FITTINGS. 


Unequalled for Efficiency and Durability. 
Guaranteed Satisfactory on High Pressures. 
SPECIAL FITTINGS FOR STEAM VEHICLES. 


Write for Catalogue “D.” 
nga ASHTON VALVE COMPANY, 


271 STREE - - BOSTON, MASS., U.S. A, 
NCHES: York. Chicago. 1 ona 2 Reaguen St., London, E.C ., England. 


Drills Taps Walworth High Pressure 
Chucks Mills Valves, Fittings and Bent Pipe. 


Arbors Pins 


Brass ana 


Iron 
& Machine Mass. 


U.S. A. Goods 


Tools 


Reamers Counterbores 
Mandrels Slitting Saws J . 
Sockets Tap Wrenche WALWORTH MFG. CO., 
Gauges Screw Plates 128-136 Federal St., BOSTON, MASS. 
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The Age of Concentration... 
The Concentrator of the Age. 


The Hooper Pneumatic Concentrator accomplishes 
the results heretofore possible only when water 
was available by the use of air under pressure. 
It is especially ee to arid districts or great 


Some have WATER but all hone AIR. 
If you are interested write us. 
GENERAL CONCENTRATES CO., 


128 Broadway, New York. 
Testing Plant, - - 517 W. 30th Street, N. Y. 


SKINNER 


Locomotive, Stationary and Marine 
PACKING. 


Drills, 120,000 Sets in Use. Prices Low. Service Long 


Planers. 
SILVER MEDAL AWARDED, PARIS, 1900. 
6 ia. x 9 in. Mlustrated Catalogue Free. 


THE SKINNER CHUCK CO. 


NEW BRITAIN, Cown., U. S. A. 


Consult the Engineering Index 
in this Number. 


‘* BENEDICT = NICKEL”’ 


For High-Class Exposed Plumbing and 
For Condensers — Land and Marine. 


Ts wide use of high-class Exposed Plumbing is creating a 


coment for a better Tubing than ordinary Nickel-Plated 
rass 

Nickel-Plated Brass looks pretty when new. but if rubbed 
frequently the nickel wears off in spots and shows the brass under- 
neath. ‘The remedy for this is che use of 


Seamless Tubing 


which is white metal clear through and cannot therefore be rubbed 
brassy—it never has to be renewed. 

It takes as high a polish as the best nickel-plated brass werk 
and reiairs it for a long time. 

BENEDICT-NIC KEL’? Seamless Conder ser 
Tubes possess qualities which strong!y appeal to 
naval authorities, large shipbuilders and _ onsulting 
and de-igning engineers. They positively resist 
Electrolysis by reason of their inert nature and ex- 
treme strength and toughness 

We publish a cloth bound book of 114 pages con 
taining useful tube, sheet. rod and wire tables. 
It gives mation about” Ben dic 
Send fori 

We sell TOBIN BRONZE at manulactir rs’ 

prices. 


Benedict & BurnhamM fg. Co. 
Mills and Main Office: WATERBURY, Conn. 


New York: 253 Broadway. Boston; 172 High St 


 ¥ 
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A Buyers’ Directory of 


THE ENGINEERING +, 
MACHINERY TRADES 


NOTE. 


The display advertisements of the firms mentioned undcr each heading can be found readily 


by reference to the Alphabetical Index on page 23. 


Accountants. 
Laker-Vawter Co., Chicago, Il. 


Acetylene Generators. 
Vower Specialty Co., 126 Liberty St., New York. 


Accumulators. 
Electric Storage Battery Co., Philadelphia, Pa. 


Advertising. 
Manufacturers’ Advertising Bureau (Benj. R. 
Western), 126 Liberty St., New York. 
Trade Pap rv Advertising Agency, 150 Nassau St., 
New rok. 


Air and Gas Compressors. 
Allis-Chaimers Co., Chicago, Ill. 
American Well Works, Aurora, Il. 
H. Barber Mfg. Co., Chicago, Il. 
Geo. F. Blake Mig. Co., 91 Liberty St., New York 
Blanchard Machine Co., Boston, Mass. 
E. A. Blanton, Jr., Philadelphia, Pa. 
Clayton Air-¢ Compress. Wks., 26 Cortlandt St., N.Y. 
Deane Steam Pump Co., Holyoke, Muss 
A. J. Fisher, 50-56 So. Clinton St., Chicago, Ill. 
Hall Steam Pump Co., Pittsburg, Pa. ‘ 
Holly Mfg. Co., 120 Liberty St., New York. 
lngersoll-Sergeant Drill Co., Cortlandt 
New York. 
Jacobson Machine Mfg. 
Knowles Steam Pump Wks., 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
John H. MeGowan Co., Cincinnati, — 
McKiernan Drill Co., 120 Liberty St., New York. 
Norwalk Iron Works, South Norwalk, “Conn. 
Pedrick & Ayer Co., Philadelphia, Pa. 
Providence Engineering Works, Providence, 
Rand Drill Co., 128 Broadway, New_York. 
Snow Steam Pump Works, Buffalo, N. Y. 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 
Vulcan Iron Works, Wilkesbarre, Pa. y 
Henry R. Worthington, 120 Liberty St., New York. 


Air Brakes. 


Westinghouse Air Brake Co., Pittsburg, Pa. 


Air Hoists. 
Geo. F. Blake Mfg. Co., 91 Liberty St., New York. 
Dodge Mfg. Co., Mishawaka. Ind. 
A. J. Fisher, 50-56 So. Clinton St., ag nage, 1. 
Garry Iron & Steel Co., Cleveland, 
Hall Steam Pump Co., Pittsburg, 9 
Knowles am Pump Wks.. 91 Liberty St., N. YW. 
Northern &ngineering Works, Detroit, Mich. 
Pedrick & Ayer Co., Philadelphia, Pa. 
Whiting Foundry Equipment Co., Harvey, Tl. 


Air Motors. 


Philadelphia Pneumatic Tool Co., Philadelphia, Pa. 
Alums, Fiiter. 

Harrison Bros. 
Ammeters. 

Weston Flee. Co., Waverly Pk., 


Anti-Friction Metals. 
Eastwood Wire Mfg. Co., 
Phosphor Bronze Smelting Co., Ltd., 


St., 


Co., Warren, Pa. N 
91 Liberty St., N. Y. 


R. I. 


& Co.. Inc., Philadelphia, Pa. 


Essex Co.,N.J. 


Inst. 


Belleville, N. J. 
Phila., Va. 


R. Poole & Son Co., Baltimore, Md. 
Paul S. Reeves & Son, Philadelphia, Pa. 


Arc Lamps—See Lamps, Electric. 
Asbestos, 
H. W. Johns Mfg. 
Auditors. 
Baker-Vawter Co., Chicago, Lil. 


Automatic Circuit Breakers. 
The Cutter Co., Philadelphia, Da. 


Co., 100 William St., New Yok, 


Automobiles, 


Electric Vehicle Co.. 
Locomobile Co. of America, 7 e 


Automobile Engines. 
Americ: Ordnance Co., Bridgeport, 
Axles. 


Bethlehem Steel Co., Se. 


Ball Bearings. 


Ball Bearing Co., Boston, Mass. 


Belt Dressing (Waterproof). 


Jos. Dixon Crucible Co., Jersey City, N. J. 
Chas. A. Schieren & Co., 45- Si Ferry St., 
Stephenson Mfg. Co., Albany, N. Y. 


Belting. 
Aultman Company, 
Boston Belting Co., Boston, Mass. 
Geo. B. Carpenter & Co., Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Engineering Co.. Philadelphia, Pa. 
Quaker City Rubber Co., Philadelphia, Pa. 
Robins Conveying Belt Co.. 14-22.Park Row, N. ¥. 
Chas. A. Schieren & Co., 45-51 Ferry St., N. ¥ 


Belt Lacing. 


Co., Waterbury, 
Geo. B. Carpenter & Co., 
Chas, A. Schieren & Co., 


Bending Rolls. 


Bethlehem Fdy. & Mch. Co., So. Bethichem Pa. 
Bethlehem Steel Co., So. Bethlehem, Va 

Hilles & Jones Co., Wilmington, Del 

Niles Tool Works Co., Hamilton, Ohio. 

Niagara Machine & Tool Works, Buffalo, N. Y. 
Wm. Sellers & Co., Inc., Philadelphia. Va. 


Blast Furnaces. 


G. W. McClure, 
burg, Pa. 


Blowers. 


American Blower Co., Detroit, 

American Gas Furnace Co., 
York. 

Boston Blower Co., Hyde Park, Mass. 

Buffalo Forge Co., suffalo, N. Y. 

J. B. & J. M. Cornell, 26th St. & Eleventh Ave., 
New York. 

Massachusetts Fan Co.. 53 ve. St., Boston. Mass. 

Sprague Electric Co.. 527 W. 34th St., New York. 

. F. Sturfevant Co., Jamaica Piain Station, 

Roston, Mass. 


100 Bway, N. Y. 
"424 St., 


New iork. 


Conn. 


Bethlehem, Pa. 


N. ¥. 


Canton, Ohio. 


Coun. 
Chicago, Il. 
45-51 Ferry St.. N. Y. 


Son & Co., Smith Block, Pitts- 


Mich. 


23 John St., New 
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Boiler Fronts and Fitti Hazard Mfg. Co., Wilkes-Barre, Pa. 


John A. Roe bling's Sons Co., Trenton, N. J. 
Ashton Valve Co., Boston, Mass. Sprague Electric Co., 527 W. 34th St. +, New York, 
John Simmons Co., 110 Centre St., New York. Western Electric Company Chicago, Hl, 

Vulean Iron Works, Toledo, 

Walworth Manufacturing Co., Boston, Mass. Cables, Wire. 


Geo. LB. Carpenter & Co., Chicago, Il. 
Boiler Compounds Cooper, Hewitt & Co., 17 Burling Slip, New York. 
Dearborn Drug & Chemical Works, 29 Rialto, A. Leschen & Sons Rope Co., St. Louis, Mo. 
Chicago, Il. Lidgerwood Mfg. Co., 96 Liberty St., New York. 
John Simmous Co., 110 Centre St., New York. John A. Roebling’s Sons Co., Trenton, N. 


Trenton Iron Co., Trenton, N. J. 

Boiler Inspectors, 

Hartford 8. B. I. & Ins. Co., Hartford, Conn. Calculating Machines, 

" Carlton Mfg. Co., Carlton Hills, N. J. 
Boiler-Makers’ Tools, Felt & Mfg. Co., Chicago, Ill. 

Hilles & Jones Cv., Wilmington, Del. > 

Niles Tool Works Co... Hamilton, Card Index Files, 

Philadelphia Pneumatic Tool Co., | adelphia, Fa, Shaw-Walker Co., Muskegon, Mich. 

pratt & The Fred Macey Co., Gena Mich. 

re ce ‘Os. ‘T, “tte 
Stow Flexible Shaft Co., Philadelphia, Pa. Vetter Desk Co., Rochester, N 


Boilers—Sce also I\’ater-Tube Boilers. Car Shop Machinery. 
Abendroth & Root Mfg. Co., 99 John St., New York. J. A. Fay & Egan Co., 212-252 West Front St., Cin- 
Allis-Chalmers Co., Chicago, Il. cinnati, Obio, . 
American Well Works, Aurora, Il, Hilles & Jones Co. , Wilmington, Del. 
Atlantic Works, East Boston, Mass, Niles Tool Works Co., Hamilton, Ohio. 
Aultman Company, Canton, Ohio, Pond Machine Tool Co., Plainfield, N. J. 
Babcock & Wilcox Co., 85 Liberty St., New York. Pratt & Whitney Co., Hartford, Conn. 
Chandler & Taylor Co., Indianapolis, Ind. Prentice Bros, Company, Worcester, Mass, 
Earle C. Bacon, 26 Cortlandt St., New York, 
Keystone Driller Co., Beaver Falls, Pa. Cars, Steel. 
Hammond Mfg. Co., Warren, Pa. -ressed Steel Car Co., 
Riter-Conley Mfg. Co., _— Pa. Pressed Steel Car Co., Pittsburg, Pa. 
S$. Morgan Smith Co., York , Pa. rria ‘ 
Star Drilling Machine Co., Akron, Ohio. Carriage and Wagon Machinery. 
The Stirling Co., Chicago, Il. American Blower Co., Detroit, Mieh. 
Buffalo Forge Co., Buffalo, N. Y. 
J. A. a ay & Egan Co., 212-232 West Front St., Cin- 
cinnati, Ohio, 
Andel & Fifth Ave New York, shatt Co., Philladephle, Pa 
He “Carey & $10 W St..’ Phila- Stow Manufacturing Co., Binghamton, N. Y. 
Pr 


delp' a. 
Eng’g Press, 120-122 Liberty St., N. ¥. Cast Iron Pipe—See 


Book Typewriters. Castings, Iron, Steel and Brass. 


Allis-Chalmers Co., Chicago, ILL 
Aulitman Company, Canton, Ohio. 
Bethlehem ae Co., So. Bethlehem, Pa. 
Stanley G. Flagg & Co., Philadelphia, Pa. 
Boring Mills. Gritling Iron Co., 66-68 Centre St., New 
American Tool Works Co., Cincinnati, Ohio, York; Works, Jersey City. 
tuush Machine Tool Co., Springfield, Mass. Jeffrey } . Co., Columbus, ‘Obio. 
J. A. Fay & Ezan Co., 212- 232 West Front St., Cin- Maryland Steel Co., Sparrows Voint, Md. 
einnati, Ghio. J. S. Mundy, Newark, N. J. 
Grant Tool Co., Franklin, Pa. Pe nusylvania Steel Co., Steelton, Pa. 
Niles Tool Works Co., Hamilton, Obte. Panl 8. Reeves & Son, Philadelphia, Pa. 
Pond Machine Tool Co., Plainfield, J. Jobn Simmons Co., 110 Centre St., New York. 
Wm. Sellers & Co., Inc. ens. a. S. Morgan Smith Co., York, 


Pa. 
Walworth Manufacturing Co., Boston, Mass, 
Box Makers’ Machinery. t hi 
J. A. Fay & Egan Co., 212-252 West Front St., Cin- Cement Machinery. 
cinnati, Ohio. Allis-Chalmers Co., Chicago, IL. 
Bethlehem Fdy. & Mech. Co., South Bethlehem, Pa, 
Brazing Materials. — Co., Mishawaka, Ind, 
Jeffrey Mfg. Co., Columbus, Ohio, 
American Ferrofix Co., 20 Broad St., New York. Link-Belt Eng'g Co., Nicetown, Philadelphia, Pa. 
F. L. Smidth & Co., 66 Maiden Lane, New York. 
Brick. Vulcan Iron Works Co., Toledo, Ohio. 


enry Maurer & S 20 E. 23d St., New York. 

Henry Maurer & Son, 420 E. 23d St ew Yo Cement —Portland. 

American Cement Co., Philadelphia, Pa. 

Brick and Tile Machinery. Atlas Portland Cement Co., 143 Liberty St., N. Y. 
American Blower Co., Detroit, Mich. H. W. Johns Mfg. Co., 100 William St., New York. 
Jeffrey Mfg. Co., Columbus, Ohio, Kelley Island Lime & Transport Co., Cleveland, O. 
Massachusetts Fan Co., 53 State St.. Boston, Mass, 


Vulean Iron Works Co., Toledo, Ohio. Chain Belting. 


Aultman Company, Canton, Ohio. 
Briquetting Machinery. Jeffrey Manufacturing Co., Columbus, Ohio. 


: PI Link-Belt Eng’g Co., Nicetown, Philadelphia, Pa. 
Heary 8. Mould Co., Pittsburg, Pa. J. G. Speidel, Re ading, Pa. 
Cable. Railway Machi Standard Tool and Machine Co., Wilmington, Del. 
nery. 
Allis-Chalmers Co., Chicago, Ii. Chemicals, 
A. Leschen & Sons Rope Co., St. Louis, Mo. American Ferrofix Co., 20 Broad St., New_York. 
Hazard Mfg. Co., Wilkes-Barre, Pa. Harrison Bros, & Co., Inc., Philadelphia, Pa. 


John A. Mead Mfg. Co., 11 Broadway, New York. stein te her Che ‘ 0 W s 


Cables, Electric and Submarine. Chemical Works Machinery. 


General Electric Co., New York. Atlantic Works, East Boston, Mass. 


Elliott & Hatch Book Typewriter Co., 256 Broad- 
way, New York. 


For Alphabetical Index to Advertisers see page 23. 
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Chemists. 


Chas, Catlett, Staunton, Va. 
L. B. Darling, Savin St., Providence, 
Robt. W. Hunt & Cu., Chic ago, Ill. 


Chucks 


ekinner Chuck Co., New 


Circuit Breakers. 


Cutter Co., 19th and Hamilton Sts., Philadelphia. 


Clay-Working Machinery. 
American Blower Co., Detroit, Mich. 
Aultman Company, Canton, Ohio. 
Jeffrey Mfg. Co., Columbus, Ohio 
Link-Belt Eng’ Co., Nicetown, Philade Iphia, Pa. 
Vulcan Llron Works, Toledo, Ohio. 


Clocks—Time Recording. 


American Watchman's Time 
Broadway, New York. 

E. Howard Clock Co., 395 Washington St., 
Mass., 43 Maiden Lane, New York. 


Clutch Pulleys. 


Jacobson Machine Mfg. Co., Warren, Pa. 


Coal and Ashes-Handling Machinery. 


Aultman Company, Canton, Ohio. 
Geo. Haiss Mfg. Co., 141st St. & Rider Ave., N. Y. 
Cc. W. a'unt Co., West New Brighton, New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 

A. Leschen & Sons Rope Co., St. 
Link-Belt Eng’g Co., Nicetown, 
John A. Mead Mfg. Co., 11 Broadway, 
Robins Conveying Belt Co., 14-22 ark Row, 


Coal-Mining Machinery. 
Co., Chicago, Tl. 
Geo. Blake Mfg. Co., 91 Liberty St., 
Buffalo Forge Co., Buffalo, N. Y. 
General Electric Co., New York. 

W. Hunt Co., West New Brighton, New York. 
Ingersoll- -Sergeant Drill Co., 26 Cortlandt St., N.Y. 
Jeffrey Manufacturing Co. Columbus, Ohio. 
Knowles Steam Pump Wks., 91 Liberty St., N. Y. 
Arthur Koppel, 68 Broad St.. New York 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
Lambert Hoisting Engine Co., Newark, N. J. 

A. Leschen & Sons Rope Co., St. Louis, Mo. 
Link-Belt Eng’g Co., Nicetown, Philadelphia, Pa. 
John H. MeGowan Co., Cincinnati, Ohio. 
Norwalk Iron Works, South Norwalk, Conn. 
Rand Drill Co., 128 Broadway, New York. 
Robins Conveying Belt Co., 14-22 Park Row, 
Triumph Electric Co., Cincinnati, og 
Vulean Iron Works Co., Toledo, Ohic 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Coal Screens, 
Allis-Chalmers Co., Chieago, Hl. 
Geo. B. Carpenter & Co., Chicago, TIL. 
Hendrick Mfg. Co., Ltd., Carbondale, Pa. 
Jeffrey Manufacturing Co., Columbus, Ohio, 
Link-Belt Eng’g Co., Nicetown, Philadelphia, Pa. 
John A. Mead Mfg. Co., 11 Broadway, New York. 


Condensers. 


Allis-Chalmers Co., Chicago, 

Geo. I’. Blake Mfg. Co., 91 Liberty St., 
Deane Steam Pump Co.. Holyoke, Mas: ass, 
Hammond Mfg. Co., Warren, Pa. 

Holly Mfg. Co., 120 Liberty ‘St., New York. 
Knowles Steam Pump Wks., 91 Liberty St., N. ¥. 
Laidlaw-Drnn-Gordon Co., Cincinnati, Ohio. 

John H. MeGowan Co., Cincinnati, Ohio. 

Snow Steam Pump Works, Buffalo, N. Y. 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 
Henry R. Worthington, 120 Liberty St., New York. 


Continuous Rolling Mills. 


Morgan Construction Co., Worcester, Mass, 


Britain, Conn. 


Detector Co., 234 


Boston, 


Louis, Mo. 

Philadelphia, Da. 
New York. 


New York. 


N. ¥. 


New York. 


Conveying Machinery. 
Aultman Company, Canton, Ohio. 
Earle C. Bacon, 26 Cortlandt St., New York. 
Er. A. Blanton, Jr., Philadelphia, Pa. 
Frick Company, Waynesboro, Pa. 


DIRECTORY II 


Heyl & Patterson, Pittsburg, Pa. 

Cc. W. Hunt Co., West New Brighton, ew York. 
Jeffrey Mfg. Co., Columbus, Ob.o. 

Arthur Koppel, 6s Broad St., New York. 

A. Leschen & Sons Rope Co., St. Louis, Mo. 
Lidgerwood Mfg. Co., 96 Liberty St., New York. 
Link-Belt Eng’g Co., Nicetown, Philadelphia, Pa. 
John A. Mead Mfg. Co. , 11 Broadway, New York. 
Robins Conveying Belt Co., 14-22 Park Row, N. Y. 


Orford Copper Co., 


Cranes. 


American Hoist & Derrick Co., St. Paul, Minn. 
Earle C. Bacon, 26 Cortlandt St., New York. 
Brown Hoisting Mchy. Co., Inc., Clevelan', O. 
Browning Engineering Co., Cleveland, Ohio. 
Franklin Portable Crane & Hoist Co., Franklin, I’a. 
Garry Iron & Steel Co., Cleveland, Ohio. 
Northern Engineering Works, Detroit, Mich. 
Pawling Harnischfeger, Milwaukee, Wis. 
Pedrick & Ayer Co., Philade Iphia, Pa. 
Riter-Conley Mfg. Co., Pittsburg, la. 

Wm. Sellers & Co., Philadelphia, Pa. 

Shaw Electric Crane Co., Muskegon, Mich. 

J. G. Speidel, Reading, Pa 

Whiting Foundry Equipme nt Co., Harvey, Ul 
R. D. Wood & Co., Philadelpbia, Pa. 


Crushers—Ore, Phosphate, Rock. 
Allis-Chalmers Co., Chicago, Il. 
Aultman Company, Canton, Ohio, 
Earle C. Bacon, 26 Cortlandt St., New York. 
E. A. Blanton, Jr., Philadelphia, Pa. 
Jeffrey Mfg. Co., Columbus, Ohio. 
F. L. Smidth & Co., 66 Maiden Lane, 
Sturtevant Mill Co.. Boston, Mass. 


Cupolas, 
Northern Engineering Works, Detroit, Mich. 
Riter-Conley Mfg. Co., Pittsburg, Va. 
Whiting Foundry Equipment Co., Harvey, Ill. 


Cutters, Milling. 
Brown & Sharpe Mfg. Co., Providence, 


Diamond Drills, 


American Diamond Rock Drill Co., 
St., New York. 

American Well Works, Aurora, Ill. 
Davis Calyx Drill Co., 128 Broadway, New York. 
Ingersoll-Sergeant Drili Co., 26 Cortlandt 
Rand Drill Co., 128 Broadway, New York. 


Digesters. 
Atlantic Works, East Boston, Mass. 
Eastwood Wire Mfg. Co., Belleville. N. J. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Draw Benches, Wire. 


Trenton Tron Co., Trenton, N. J. 
Watson-Stillman Co., 204 East 43d St., 


Draught Gauges, 
Hohmann & Maurer Mfg. Co., Rochester, N. Y. 


Draughtsmen’s Instruments and Materials. 


Theo, Alteneder & Sons, Philadelphia, l’a. 
Brandis Sons Co.. Brooklyn. N. Y. 

Brown & Sharpe Mfg. Co., Providence, 
Eugene Dietzgen Co., 151 ‘Monroe St., 
Keuffel & Esser Co.. New York. 
Queen & Co., Inc., Philadelphia, Pa. 


Dredges— See Excavators. 
Drilling Machines, 


American Tool Works Co., Cincinnati, Ohio. 
B. F. Barnes Co., Rockford, Hl. 

Baush Machine Tool Co., Springfield, Mass. 
H. G. Barr & Co., Worcester, Mass. 

W. F. & John Barnes Co., Rockford. 1 
Bickford Drill & Tool Co., Cincinnati, Ohio. 
Buffalo Forge Co., Buffalo, N. Y. 

The Geo. Burnham Co., Worcester, Mass. 
Thos. H. Dallett & Co., Philadelphia, Pa. 
Gould & Eberhardt, Newark, N. J. 

Grant Tool Co., Franklin, Pa. 

Niles Tool Works Co.. Hamilton, Ohio. 
Philadelphia Pneumatic Tool Co., Philadelphia, Pa, 


37 Wall St., New York, 


New York. 


R. 


120 Liberty 


New 


Chicago, Il. 
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Pond Machine Too] Co., Plainfield, N. J. 
Pratt & Whitney Co., Hartford, Conn. 
Prentice Bros. Company, Worcester, Mass, 
Wm. Sellers & Co., Inc., Philadelphia, Pa, 
Stow Flexible Shaft Co., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton, N.Y. 


Drills—Rock and Coal, 


American Diamond Rock Drill Co., 
St., New Yors 

E. A. Biantou, Philadelphia, Pa. 

H. D. Crippen, 52 > Bway, N. 

Clayton Air Compress. Wks., 120 Liberty St., N.Y. 

Davis Caiyx Drill Co,, 128 Broadway, New York. 

Hall Steam Pump Co., Pittsburg, Pa. 

Ingersoll-Sergeaut Drill Co., 26 Cortlandt 

Jeffrey Mfg. Co., Columbus, Ohio. 

Keystone Driller Co., Beaver Falls, Pa. 

MeKiernan Drill Co., 120 Liberty St., New York. 

Kaud Drill Co., 128 Broadway, New York, 

Drilling Co., Akron, Ohio. 


Drying and Calcining Machines. 
American Blower Co., Detroit. Mich, 
Earle C. Bacon, 26 Costiandt St., New York. 
Butlalo Forge Co., Buffalo, N 
Harrison Safety Boiler Works, Philadelphia, Pa. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Massachusetts Fan Co., 53 State St., Boston, Mass. 
B. F. Sturtevant Co., Jamaica Vlain Station, 

ten, 


120 Liberty 


Star 


Mass. 


Dynamos, 
American Engine Co., Bound Brook, N. J. 
Bullock Electric Mtg. Co., Cincinnati, Ohio, 
*, 217 Centre St., New York. 


Electric Co., 143 Liberty St., New York, 

Eddy Electric Mfg. Co., Windsor, Conn. 

General Electric Co., New York. 

Guarantee Electric Co., Chicago, Il. 

Jantz & Leist Electric Co,, Cincinnati, 

Jeffrey Mfg. Co., Columbus, Ohio, 

Schureman & Hayden, 137 Bo. Chi- 
cago, 

Sprague Electric Co., 527 W. 34th St., New Yerk. 

L. Sturtevant Co., Jamaica Miain Station, 
ton. Mass. 

Triumph Electric Co., Cincinnati, Ohio, 

Western Electric Company, Chicago Ill. 

Westinghouse Electric & Mfg. Cv., Vittsburg, Pa. 


Ejectors, 
Hayden & Derby Mfg. Co., y York. 
Watson & McDaniel Co., Putlade Iphia, Pa. 


Electrical Machinery and Supplies. 
American Engine Co., Bound Brook, N. 
Geo. I’. Blake Mfg. Co., 91 ne St., 

sristol Co., Waterbury, Co 

“k Electric Mfg. Co., incinnati, 

slectric Co., 143 Libe rty St., 
Croc Ke r-Wheeler Co., Ampere, N, 
Deane Steam Pump Co, Holyoke, 
Eddy Electric Mfg. Co., "Windsor, 
General Electric Co.. New York, 
Holly Mfg. Co., 120 Liberty St., 
Jantz & Leist Electric Co., Cincinnati, 
Jeffrey Mfg. Co,., Columbus, Ohio. 
H. W. Johns Mfg. Co., 100 William St., 
Knowles Steam Pump Wks., { 
Laidlaw-Dunn-Gordon Cincinnati, 
Massachusetts Fan Co., 53 State St. 
M. Mayer Elec. 2569 Se cond Ave., N 
Wm. E. Quimby, Inc.; #6 Liberty St. New York. 
bt man & Hayden, 137 So. Clinton St., Chi- 
cago, Hl. 

Snow Steam Pump Works, Buffalo, N. Y. 
Sprague Electric Co., 527 W. 34th St.. New York. 
B. F. Sturtevant Co., Jamaica Plain Station, Bos- 

Mass 
Electric Co., Cincinnati, Ohio. 

Westinghouse Electric & Mfg, Co., Pittsburg, Pa. 

Westinghouse. Church, Kerr & Co., 26 Cortlandt 

St.. New York chi m. 

Western Electric Company, Chicago, 

Weston Elec. Inst. Waverly Pk.,Essex Co. 

Henry R Worthington, 120 Liberty St., New York. 


Elevators. 
American Tool & Machine Co., 
Aultman Co., Canton, Ohio. 
Jeffrey Co., Columtus, Obie 
Link-Belt Co., Nicetown, 


Vhio, 
Clinton St., 


J. 
New York. 


Ohio, 
New York, 


Mass, 
Conn, 


New York. 
Ohio, 
New York, 


Mass. 
. ¥. 


ton, 
Triumph 


Boston, Mass, 


Philadelphia, Pa. 
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John A, Mead Mfg. Co., 11 Broadway, New York. 

Poole & Sou Co,, baitimere, Mu, 

J. G. Speidel, Reading, Pa. 

Electric Co., Cincinnati, Chto, 
Nhiting koundry Lquipmeut Co,, Harvey, 


Emery Wheels, 


Geo. B. Carpenter & Co., Il, 
Stow Flexibic Shaft Philadelpuia, Pa, 
Engineers, 
Wm. 8. Aldrich, Potsdam, N. Y. 
Alls-Chalmers Co., Chicago, LiL, 
Clay Belsiey, Peoria, 1. 
Wiliam M, ‘Brewer, Molson's Bank Building, 
couver, B. C. 
G. M. Brill, 1143-5 Marquette Bldg., Chicago, U1. 
Madison Cooper, Minneapolis, Minn, 
Dusedau, 529 Min’g Exchge Bldg., Denver, Colo. 
Heyl & Patter on, Pittsburg, Pa. 
Holt & Schober, 378 Bourse, Vhiladelphbia, !’a, 
8S. V. Huber & Co., 702-707 "Ferguson Block, Vitts- 


burg, Va 
‘Hunt & Co., 1121 The Rookery, Chicago, 


Robt. 
Iron City Engineering Co., Pittsburg, Pa. 
Julian Kennedy, Pittsburg, ra. 
Walter Kennedy, Pittsburg, Pa. 
G. W. McClure, Son & Co., Smith Block, Pitts- 
burg, Ta. 
Morgan Construction Co., 
Orlan Clyde Cullen, 
ton, D. 
Pittsburg Valve, 
Robert MeF. 


Cal. 
C. L, Redfield, 269 Dearborn St., Chicago, 1), 
Rockwell Engineering Co., 26 Cortlandt St.. N. ¥. 
Providence Engineering Works, Providence, R. I 
Sydney Reynolds, ‘Torry, la. 
H. B. Roelker, 41) Maiden Lane, 
Westinghouse Machine Co., 
Westinghouse, Church, Kerr 

St., New York. 


Engines, Blowing. 
Allis-Chalmers Co., Chicago, I. 
American Blower Co,, Detroit, 
Buffalo Forge Co,, Buffalo, N, 
Sprague Electric Co., 527 W. 


\ an- 


Worcester, Mas 


& Cons. Co. 


ashing- 
Pittsburg. Pa, 


dy 
Doble, “Mills Building, San Francisvo, 


New York. 
Pittsburg, Pa. 
& Co., 26 Cortlandt 


St., New 


Engines—Gas, Gasoline, and Petroleum, 
American Well Works, Aurora, Ill. 
Aultman Company, Canton, Ohio, 
Gas Engine & Power Co., Morris Heights, N. Y. 
A. Meitz, 128-138 Mott St., New York. 
Northern Engineering Works, Detroit, Mich. 
Charles L. Seabury & Co., Morris Heights, N. Y. 
Struthers, Wells & Co., Warren, Pa, 
Westinghouse Machine Co., Pittsburg, Pa. 
Westinghouse, Church, Kerr & Co., 26 Cortlandt 

St., New York. 


Engines, Marine. 


Atlantic Works, East Boston, Mass. 

Gas Engine & Power Co., Morris Heights. N. 
Kingsford Fdy. & Mech. Works, Oswego, N. 
Charles L, Seabury & Co., Morris Heights, N. ¥. 


Engines, Stationary. 

Allis-Chalmers Co., Chicago, Hil. 

American Blower Co., Detroit, Mich. 
American Engine Co., Bound Brook, N. J 
American Well Works, Aurora, Hl, 

Aultman Cc many, Canton, Ohio, 

Earle C. Bacon, 26 Cortlandt St., New York. 
Ball Engine Co., Erie, Pa, 

Ball & Wood Co., 120 Liberty St.. 
A. F. Bartlett & Co., Saginaw, Mich. 
Bradley Mfg. Co., Pittsburg, Pa, 
Brown Corliss Engine Co, Milwaukee, 
tuffalo Forge Co,, Buffalo, y 
Chandler & Taylor Co., Indlanapolis, 
Erie Pump & i: ngine Co. .» Erie, 
Frick Company, Waynesboro, Pa 
Harrisburg Pdy. & Meh. Co.. Harrisburg, Pa 
Hooven, Owens Rentschler Co., Hamilton, Ohio, 
James Leffel & Co., Springfield, O 

Providence Engineering Works, Providence, Ro 1. 
Star Drilling Machine Co... Akron. Ohio. 

B. F. Sturtevant Co., Jamaica Plain Station, Bos- 

ton, Mass, 
Webstcr, Camp & Lane Machine Co., Akron, Ohio. 


York. 


New York. 


Wis. 
Ind. 
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Westinghouse Machine Co., Pittsburg, 

Church, Kerr & Uo., 26 “Cortlandt 
v York. 

The Wuliam Tod Co., Youngstown, Ohio. 


Engine Stops. 


Consolidated Engine Stop Co., Waterbury, Coun. 


Engravers, 


A. Mugford, 120 Liberty St., New York. 
c. P. Zacher & Co., 221 Fifth Ave., Chicago, Il. 


Excavators, 


Atiantic, Guif & Pacific Co., Park Row Bldg., N. Y. 
Aultman Company, Canton, 

Bucyrus Co., 50, Milwaukee, Wis, 

hingsford Fdy. & Mch. W orks, Oswego, N. Y. 
Jeflrey Mfg, Co., Columbus, Univ, 

A. head hen & Sons Rope Co., St. Louis, Mv. 
Marion Steam Shovel Co., Marion, Obio. 

Robins Conveying Belt Co., 14-22 Park Row, N. ¥. 
Vulcan lron Works, Loledo, Vhio, 


Exhaust Heads, 


Boston Blower Co., Hyde Park, Mass. 
Direct Separator Co., Syracuse, 
A Grifling Co., 66-68 


Centre St., New 
York, Works, Jersey City. 


B. F, Sturtevant Co., Jamaica Plain Station, Bos- 
ton, Mass. 
Watson & McDaniel Co., Ekiladelphia, Pa. 
Fans, Ventilating. 


Allis-Chalmers Co., Chicago, Il. 

Ancrican Blower Co., Detroit, Mich, 

Boston Blower Co., Hyde Vark, Mass. 

Buffalo Forge Co., Buffalo, N. 

Massachusetts Fan Co., 53 State St., Boston, Mass. 

Monongahela Mfg. Co., Monongahesa, Pa. 

Power Specialty Co., 126 Liberty St., New York. 

Electric Co., 527 W. 34th St., New York. 
B. Sturtevant Co., Jamaica Station, Bos- 

ton, Mass. 
Western Electric Company, Chicago; Il. 


Feed- Water Heaters and Purifiers. 
Allis-Chalmers Co., Chicago, Ii. 
Karle C. Bacon, 26 Cortlandt St., 
Dodge Mfg. Co., Mishawaka, Inu, 
Goubert Mig. Co., 85 Liberty St., New York. 
Green Fuel Economizer Co., Matteawan, 
A. A. Griffing Iron Co., 6-68 Centre St., New 

York; Works, Jersey City. 
Harrison Safety Boiler Works, Philadelphia, Pa. 
Hoppes Mannfacturing Co., Springfield, Ohio. 
R. I. 


New York. 


John H. MeGowan Co, Cincinnati, Ohio. 
Providence Engineering Works, Providence, 
oss Valve Co., Troy. N. Y. 
Stewart Heater Co, Buffalo, N. Y. 
Stilwell-Bierce & Smith-Vaile Co.. 
Warren Webster & Co., Camden, N, 


Ferrofix. 
Amerivan Ferrofix Co.. 
Fertilizer Machirery. 
Aultman Company, 


Jeffrey Mfg. Co., 
Link- Belt 


Dayton, O. 


20 Broad St., New York. 


Canton, Ohio 
Columbus, Ohio 
Eng’g Co., Nicetown, Philadelphia, Pa, 


Files and Rasps. 


G. & H. Barnett Co, Philadelphia, Ta. 


Geo. B. Carpenter & Co., Chicago, 
Filters. 

New York Cont. Jewell Filt, Co., 15 Broad St., N.Y. 
Fire Brick. 


Henry Maurer & Son, 420 East 23d St., New York. 


Fireproof Building Materials, 


Ilerry Mavrer & Son, 420 Fast 25d St.. 
National Fireproofing Co., Pittsburg, Pa. 


Flanges, 


Latrobe Steel Co., 


Flexible Shafts, 


New York, 


1200 Girard Bldg., VPhila., Da. 


Stow Flexible Shaft Co., Philadelphia, Pa, 
Stow Mannfacturing Co., Binghamton, N. Y. 


DIRECTORY 


Floor and Sidewalk Lights, 
T. H. Brooks & Co., Cleveland, Ohio. 


Flue Cleaners, 


Stephenson Mfg. Co., Albany, N. Y. 
Flushing Valves. 


Kenney Company, 72- 
Fluxes. 
American Ferrotix Co., 


Fly Wheels. 


Allis-Chalmers Co., Chicago, IL. 
Dodge Mtg. Co. Mishawaka, tud. 

R. Poole & Sou Co., Baltimore, Md 

8. Morgan Smith Co., York, Va. 

The Stilwell-Bierce & Sw..u-Vaile Co., 


Forges. 
Buffalo Forge Co., Buffalo, N. Y. 
Boston Blower Co. » Hyde Park, Mass, 
B. F. Sturtevant Co., Jamaica Plain Station, 
Mass. 


Forgings, fron and Steel, 
Chester B. Albree, Allegheny, Pa. 
Keystone Drop Forge Works, Philadelphia, Da. 
Maryland Steel Co., Sparrows Voint, Ma. 
Penbsylvania Steer Co., Steeiton, Va. 
Strieby & Foote Co., Newark, N. J 
J. H. Williams & Co., 9 Richards St., Brooklyu,N.Y. 
Wyman & Gordon, Worcester, Mass. 


74 Trinity Place, N. Y., 


20 Broad St., New York. 


Dayton, O 


Bos- 


Foundry Equipment. 
Blanchard Machine Co., Boston, 
. B. & J. M. Cornell, 26th St 
New York 

Arthur Koppel, 68 Broad St., New York. 
Northern Engineering Works, Detroit, Mich. 
Pedrick & Ayer Co., Philadelpbia, Pa. 

Shaw Electric Crane Co., Muskegon, Mich. 
Whiting Foundry Equipment Co.. iiarvey, UL 


Friction Clutches, 


American Tool & Machine Co., Boston, Mass. 
Christiana Machine Co., Christiana, Va. 
Dodge Mfg. Co., Mishawaka, Ind, 
Eastern Machinery Co., New Haven, 
Link- Belt Eng’g Co., Nicetown, 
R. Poole & Son Co., Baltimore. Mad 

S. Morgan Smith Co., York, Wa, 

The Stilwell-Bierce Smith-Vaile Co., 


Mass. 
& Eleventh Ave, 


Conn. 
Philadelphia, Pa. 


Dayton, O. 


Fuel Economizers. 


Green Fuel Economizer Co., Matteawan, N. Y. 

Providence Engineering Works, Providence, RI. 

Steam Boiler Equipment Co., 20 W. Houston St., 
New York. 


Fuel Gas Producer. 


Loomis-Petiibone Co., 52 Broadway, New York. 


Furnace Builders. 


American Gas Furnace Co., 25 John St., 
lron Wks., 


New York. 
West & Calyer Sts., Brook- 


N. ¥. 
sehen ‘Kennedy, Pittsburg, Pa. 
G. W 


eClure, Son & Co., Smith Block, Pitts- 
burg. Pa. 
Morgan Construction Co.. Worcester, Mass. 


Riter-Conley Mfg. Co.. Pittsburg, Pa. 
Rockwell Engincering Co., 26 Cortlandt St.. Y. 
Whiting Foundry Equipment Co., Harvey, 1. 


Gages—Pressure, Steam, Water, etc. 
Ashcroft Mfg. Co., 85-89 Liberty St.. New York. 
Ashton Valve Co., Boston. Mass. 
Bristol Co., Waterbury. Conn. 
Crosby Steam Gage & Valve Co., 
Hohmann & Maurer Mfg. Co., Rochester. N. Y. 
John Simmons Co., 110 Centre St., New York. 
Star Brass Mfg. Co., Boston, Mass. 
Walworth Manufacturing Co.. Boston, Mass. 
Williams Gauge Co., W. Pittsburg, Pa. 


Galvanizing. 


John Simmons Co., 110 Centre St.. New York. 
U. 8. Electro-Galvanizing Co., 348 Broudway, N. Y. 


Boston, Mass. 


For Alphabetical Index to Advertisers see page 23. 
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Gas Holders and Regulators, 


— nt. ee Wks., West & Calyer Sts., Brook- 
yn, N. 

Jacobson Machine Bite. Co., Warren, Pa. 

Kiter- y Mfg. Pittsburg, Va. 

R. D. Wood & Co.,  iiladelphie’ Pa. 


Gaskets, Metallic. 


Geo. B. Carpenter & Co., Chicago, I. 
H. W. Johns Mfg. Co., 100 William St., New York. 
Merwarth Metal. Gasset Co., 107 Liberty St., N. Y. 


Gas Machines and Generators. 


American Gas Furnace Co., 23 John St., New York. 
Patents Co, "Pa. 

Link-Belt Eng'g Co. » Nicetown, Philadelphia, Pa. 
Morgan Construction Co., Worcester, Mass 

R. D. Wood & Co., Philadelphia, Pa. 

Walworth Manufacturing Co., Boston, Mass. 


Gas Soldering Furnaces, 


Jacobson Machine Mfg. Co., Warren, Pa. 


Gear Cutting Machines, 


Becker-Brainard Milling Machine Co., 
Mass. 
Gould & Eberhardt, Newark, N. J. 


Gearing. 
Allis-Chalmers Co., Chicago, Il. 
Hugo Bilgram, 440 No, lzih St., Philadelphia, Va. 
Geo. F. Blake Mfg. Co., 91 Liberty St., New York. 
Brown * Sharpe Mfg. Co., Providence, I. 
Christiana Machine Co., Christiana, Pa. 
Dodge Mfg. Co., Mishawaka, Ind. 
Gould & Eberhardt, Newark, N. J. 
Jacobson Mch. Mfg. Co., Warren, Pa. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Knowles Steam Pump Wks., 91 Liberty St 
Morse, Williams & Co., Philadelphia, Pa. 


J. S. Mundy, Newark, N. | 
New Process Rawhide Co.,. N YT. 
R. Poole & Son Co., Baltimore. Md 
William Sellers & Co., * Philadelphia. Pa. 
S. Morgan Smith Co., k. Pa 
Stow Flexible Shaft ‘Co., Philade Iphia, Pa 
& Smith-Vaile Co., Dayton, O 


The Stilwell-Bierce 
Grain Elevator Machinery. 


Allis-Chalmers Co.. Chicago, Il. 

Aultman Co.. Canton, Ohio. 

Dodge Mfg. Co., Mishawaka, Ind. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Link-Belt Eng’g Co., Nicetown, Philade'phia, Pa. 
Riter-Conley Mfg. Co., Pittsburg, 

Robins Conveying Belt Co., 14-22 Park Row, a 


Graphite. 
Geo. B. Carpenter & Co., Chicago, _ 
Jos. Dixon Crucible Co., Jersey City. I. 
Grapbite Lubricating Co., Bound og N. J. 


Hyde Park, 


—~N. 


Greases. 
Keystone Lubricating Co., Philadelphia, Pa. 
Grinding and Polishing Machinery. 
American Tool Works Co., Cincinnati, Ohio. 
Brown & Sharpe Mfg. Co., Providence, R. L. 
Diamond Machine Co., Providence, R. I. 
Dodge Mfg. Co. Mishawaka, Ind. 
Lantis Tool Co., Waynesboro, Pa. 
Niles Tool Works Co., Hamilton, Ohio. 
Pratt & Whitney Co. Hartford, Conn. 
Wm. Sellers & Co.. Inc., Philadelphia, Pa. 
Fr. L. Smidth & Co., 66 Maiden Lane, New York. 
Stow Flexible Shaft Co., Philadelphia, Pa. 


Handpower Crags and Winches. 


American Hoist & Derrick Co., St. Paul, Minn. 


Hangers—-See Pu//eys. 
Haating and Ventilating Apparatus, 


American Blower Co., Detroit, Mich, 
soxton Blower Co., Hyde + Mass. 
Buffalo Forge Co., Buffalo , 
J. B. & J. M. Cornell, 26th. Nee. & Eleventh Ave., 
New York. 


DIRECTORY 


A. A. Griffing Iron Co., 66-68 Centre St., New 
York; Works, Jersey City 

Hayden ‘x Derby Mtg. Co., "eee York. 

Massachusetts kan Co., 53 State St., Boston, Mass, 

Power Specialty Co., 126 Liberty St., New York. 

John Simmons Co., 110 Centre St., New York. 

Sprague Electric Co., 527 W. 34th York, 

H. B. Smith Co., 137 Centre St. -, New Yor 

B. Co,, Jamaica Plain’ station, Bos- 
ton, Mass 

Walworth Mfg. Co., Boston, Mass. 


Hoisting Engines and Machinery, 


Allis-Chalmers Co., Chicago, Ul. 
American Hoist & Derrick Co., St. Paul, 
Aultman Company, Canton, Uhio. 
Earle C. Bacon, 26 Cortlandt St., New York. 
Brown Hoisting Machinery Co., Ine. oO. 
Browning Engineering Co., Cleveland, Ohio. 
Geo. B. Carpe nter & Co., Chicago, IL. 
Contractors’ Plant Mfg. Co., Bulfalo, N. Y. 
Cooper, Hewitt & Co., 17 Burling Slip, New York. 
Franklin Portable Crane & Hoist Co., Franklin, Pa, 
Cc. W. Hunt Co., West New Brighton, New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Lambert Hoisting Engine Co., Newark, N. J. 
Lidgerwood Mfg. Co., 96 Libe rty St.. New York. 
Link-Belt Eng’g Co., Nicetown, Philade Iphia. Pa. 
Jobn A. Mead Mfg. Co., 11 Broadway, New York. 
Monongahela Mfg. Co., Monongahela, Pa. 

S. Mundy, Newark, N. J. 
Niles Tool Works Co., Hamilton, Ohio. 
Northern Engineering Works, Detroit, Mich. 
Providence Engineering Works, Providence, 
Wm. Sellers & Co., Inc., Philadelphia, Pa. 
Trenton Iron Co., Trenton, N. J. 
Vulean fron Works, Wilkesbarre, Pa. 
Webster, Camp & Lane Machine Co., Akron, 0. 


Hollow Chisel Mortisers. 


J. A. Fay & Egan Co., 212- 
cinnati, Ohiv. 


Hose. 


Boston Belting Co., Boston, Mass. 
Hydraulic Machinery, 


Christiana Machine Co., Christiana, I's, 

John H. McGowan Co., Cincinnati, Ohio. 

8S. Morgan Smith Co., York, Pa. 

R. Poole & Son Co., Baltimore, Md. 

Stilwell- e & Smith-Vaile oO. 
Watson & yyw Co., 210 E, 43d St., New York. 
R. D. Wood & Co., Philadelphia, Pa. 


Minn. 


R.-L 


232 West Front St., Crp- 


Hydraulic Rams. 
Power Specialty Co., 126 Liberty St., New York. 


Ice-Making and Refrigerating Machinery, 


A. H. Barber Mfg. Co., Chicago, D1. 
Geo. I’. Blake Mfg. Co., 91 Liberty St.. 
Deane Steam Pump Co., Holyoke, Mass, 
Frick Company, Waynesboro, Pa. 

Holly Mfg. Co., 120 Liberty St., New York. 
Knowles Steam Pump Wks., 91 Liberty St., N. Y. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 

H. B. Roelker, 41 Maiden Lane, New York. 

Snow Steam Pump Works, Buffalo, N. Y. 
Stilwell-Bierce & Smith-Vaile Co., Dayton, Vv. 
Westinghouse Machine Co., Pittsburg, Pa. 
Wentinghouse, Church, Kerr & Co., 26 Cortlandt 


St.. New York. 
He onry R. Worthington, 120 Liberty St., New York, 


New York. 


Incandescent Lamps—See Lamps, Electric. 
Industrial Railways. 


Dodge Mfg. Co., Mishawaka, Ind. 

Cc. W. Hunt Co., West New Brighton, New York. 
Arthur Koppel, “68 Broad St.. New York. 

Link-Relt Eng'’g Co.. Nicetown, Philadelphia, Pa. 
Join A. Mead Mfg. Go., 11 Broadw ay, New York. 
Whiting Foundry Equipment Co., Harvey, Il. 


Injectors, 
Hayden & Derby Mfg. Co., 
The Lunkenheimer Co.. Cincinnati, Obto. 
John Simmons Co., 110 Centre St.. New York. 
Wm. Sellers & Co., Philadelphia, Pa. 


New York. 


For Alphabetical Index to Advertisers see poge 23. 
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Insulated Wire. 


General Electric Co., New York. 

Hazard Mfg. Co., Wilkes-Barre, Pa. 
John A. Roebling’s Sons Co., Trenton, N. 
Sprague Electric Co., 527 W. 34th St., N 


York. 
Insulating Varnish, 


Sterling Varnish Co., Pittsburg, Pa. 


Kiers, 


Atlantic Works, East Boston, Mass. 
Lamps, Electric. 


General Electric Co., New York. 

General Incandescent Lamp Co., Cleveland, Ohio. 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 
Western Electric Company, Chicago, Ill 


Lathes. 


American Tool & Machine Co., 


Boston, Mass. 
American Tool Works Co., 


Cincinnati, Ohio, 
W. F. & John Barves Co., Rockford, Ill. 
Cincinnati Milling Machine Co. Cincinnati, 0. 
Diamond Machine Co., Prov idence, R. I 
Gould & Eberhardt, Newark, N. J. 

Grant Tool Co., F ranklin Pa 

Jones & Lamson Mac hine Co., Springfield, Vt. 
Niles Tool Works Co., Hamilton, O. 

Pond Machine Tool Co., Plainfield, N. J. 

Pratt & Whitney Co., Hartford, Conn 

Prentice Bros. Company, Worcester, “Mass, 
Wm. Sellers & Co., Inc., Philadelphia, Pa. 
W. C. Young Mfg. Co., Worcester, Mass. 


Leather, Hydraulic, Valve and Pump. 
Chas. A. Schieren & Co., 45-51 Ferry St., New York. 


Lockers, 


Merritt & Co., Philadelphia, Pa. 
Narragansett Machinery Co., Providence, R. 1. 


Locomotives, Steam, 
American Locomotive Co., 25 Broad St., New York. 
Baldwin Locomotive Works, Va. 
H, K, Porter Co., Pittsburg, Pa 
Vulean Iron Works, Wilkesbarre, Pa. 


Locomotives, Electric. 
Baldwin Locomotive 
Crocker-Wheeler Co., A 
General Electric Co., 
Cc. W. Hunt Co., West New Brighton, N. Y. 
Jeffrey Mfg. Co.. Columbus, Ohio. 

Arthur Koppel. 68 Broad St., New York. 
1. K. Porter Co., Pittsburg, Pa. 
Westinghouse Electric & Mfg. Co., 


Lubricants. 
Jos. Dixon Crucible Co., 
Graphite Lubricating Co., 
Keystone Lubricating Co., 
Machine Repairers, 


American Ferrofix Co., 20 Broad St., 


Philadelphia, Pa. 
mpere, ™_ J. 
New Yor rk. 


Pittsburg, Pa. 


Jersey City. N. J. 
Bound Brook, N. J. 
Philadelphia, Pa, 


New York. 


Machinery Salvage. 
American Ferrofix Co., 20 Broad St., 


Machine Tools and Supplies. 
Acme Machinery Co., Cleveland, Ohio, 
American Tool & Machine Co., Boston, Mass, 
American Tool Works Co., Cincinnati, O. 

. Barnes Co., Rockford, Il. 

. & John Barnes Co., Rockford, It. 
Raush Machine Tool Co., Springfield, Mass. 
Bickford Drill & Tool Co., Cincinnati, Ohio. 
Prown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Crane Co., Chicago, Il. 
Gould & Eberhardt, Newark, 
Hilles & Jones Co... W 
Jones & Lamson Machine Co., 
Morse Twist Drill & Mch. Co.. 
Niles Tool Works Co., 
Pearson Machine Co.. 
T’ond Machine Tool Co.. 
Power Specialty Co., 126 Liberty St., 
Pratt & Whitney Co., Hart fore, 


New York 


J. 

Del. 

Springfield, Vt. 
New Bedford, Mass, 
Hamilton, O. 

Chicago, Tl. 


Plainfield, N. J. 
New York. 
Conn. 


DIRECTORY 


Prentice Bros. Company, Worcester, Mass, 
Wm. Sellers & Co., Philadelphia, Pa. 

Stow Flexible Shaft Co., Philade Iphia, Pa. 
Stow Manufacturing Co., Binghamton, N. Y. 
Walworth Manufacturing Co., Boston, Mass, 
Whitcomb Mfg. Co., Worce: ste z, Mass. 

W. C. Young Mfg. Co., Worcester, Mass. 


Machinists’ Small Tools. 


Acme Machinery Co., Cleveland, Ohio, 
American Tool Works Co., Cincinnati, Ohio. 
Buffalo Forge Co., Buffalo, N. 

Brown & Sharpe . Mfg. Co., Providence, R. 1. 
Morse Twist Drill & Mch. Co., New Bedford, 
Pratt & Whitney Co., Hartford, Conn. 
Wm. Sellers & Co., inc., Philadelphie, Pa. 


Mechanical Draft. 


American Blower Co., ag Mich, 

Buffalo Forge Co., Buffalo, 

Massachusetts Fan Co., 53 State St., Boston. Mass, 

Power Specialty Co., 126 Liberty St. » New York. 

B. F. Sturtevant Co., Jamaica Plain’ Station, Bos- 
ton, Mass. 

Westinghouse Machine Co., Pittsburg, P. 

Westinghouse, Church, Kerr & Co., 26" Cortlandt 
St., New York. 


Meters, Electric. 
General Electric Co.. 


Westinghouse Electric 
Weston Elec. 


Mass, 


New_York. 
& Mfg. Co., 
Inst. Co., Wave7} 


Milling Machines. 
Adams Company, Dubuque, Towa. 
Becker-Brainard Milling Machine Co., Hyde 

Mass. 

Brown & Sharpe Mfg. Co., Providence, 
qrant Tool Co., Franklin, Pa. 
Kempsmith Mfg. Co., Milwaukee, Wis. 
Niles Tool Works Co., Hamilton, Ohio. 
Pratt & Whitney Co., Hartford, Conn. 


Mill Supplies. 
Phillips Mine & Mill Supply Co.. 
Pittsburgh Gage & Supply Co., 


Mine Cars. 


Allis-Chalmers Co., Chicago. 
Earle C. Bacon, 26 Cortlandt St., New" York. 
Cc. W. Hunt Co., West New Br ighton. 
Jeffrey Manufacturing Co.. Columbus. Ohio, 
Arthur Koppel, 68 Broad St., New York. 
Monongahela Mfg. Co., Monongahela, Pa. 
Watt Mining Car Wheel Co., Barnesville, 
Whiting Foundry Equipment Co., 
Mining Machinery. 
Allis-Chalmers Co., Chicago, Tl. 
American Diamond Rock Drill Co., 
New York. 

Earle C. Bacon, 26 Cortlandt St., 
E. A. Blanton, Jr., Philadelphia, Pa. 
Geo. F. Blake Mfg. Co., 91 Libert; St.. 
A. S. Cameron Steam Pump Wks., 
Davis Calyx Drill Co., 
Deane Steam Pump Co., Holyoke, Mass, 
Eastwood Wire Mfg. Co., Be lleville, N. J. 
General Electric Co., New York. 
Holly Mfg. Co., 120 Liberty St., 
Drill Co., 26 Cortlandt St. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Keystone Drille r Co., Beaver Falls, Pa. 
Knowles Steam Pump Wks., 91 Liberty St., 
Arthur Koppel, 68 Broad St., New York. 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
Lambert Hoisting Engine Co., Newark, N. J. 
A. Leschen & Sons Rope Co., St. Louis, Mo. 
Lidgerwood Mfg. Co., 96 Liberty St.. New York. 
John H. MeGen an Co., Cincinnati, Ohio. 
McKiernan Drill Co., 120 Liberty St.. New York. 
Monongahela Mfg. Co., ee la, Pa. 

S. Mundy, Newark, 
Norwalk Iron Works. South Norwalk. Conn. 
Phillips Mine & Mill Supply Co., Pittsburg. Pa. 
Pittsburgh Gage & Supply Co., Pittsburgh. Pa. 

rovidence Engineering Works, Providence, R. I. 
Rand Drill Co.. 128 Broadway. New York. 
Robins Conveying Belt Co., 14-22 Park mow, 
F. L. Smidth & Co.. 66 Maiden Lane, New York. 
Snow Steam Pump Works. Buffalo. N. Y. 
Trenton Iron Works Co., Trenton, N. J. 


Pittsburg, Pa. 
ty Pk., Essex Co.,N.J. 


Pittsburg, 
Pittsburgh, 


Ohio. 
Harvey, ll, 


120 Liberty St., 
New York. 
New York, 


E 23d St., N. ¥. 
128 Broadway, New Yors. 


New York. 


For Alphabetical Index to Advertisers see pege 23. 


15 
| 
bd 
r | | 
a. 
Ta. 
4 


16 A BUYERS’ 


Vuican Iron Works Co., Toledo, Ohio. 

Watt Mining Car W heel Co. , Barnesville, 
Weoster, Camp & Lane Machine Co, 
Westinghouse Electric & Mfg. Oe. 
Henry R. Worthington, 


Mining Screens—See Screens. 
Motors, Electric. 


American Engine Co., Bound Brook, N. J. 
Bullock Electric Mfg. Co., Cincinnati, Ohio, 
Chas. J. Bogue, 217 Centre St., New York. 

C & C Electric Co., 145 Liberty St., New York. 
Croc == r-Wheeler Co., Ampere, N. 

Eddy Electric Mfg. Co., Windsor, Conn. 
General Electric Co.. New York. 

Guarantee Electric Co., Chicago, Tl. 

Jantz & Leist Electric Co.. Cincinnati, Ohio. 
Jeffrey Mfg. Co.. Colum! rio. 

Schureman & Hayden, 137 So. Clinton St., Chi- 


cago, Ill. 
Sprague Electric Co., 527 W. 34th St.. New York. 
B Jamaica Viain Station, Bos- 


. F. Sturtevant Co., 
ton, Mass. 
Triumph Flectric Co., Cincinnati, Ohio, 
Western Electric Company, Chicago, Il. 
Wesiiughouse Electric & Mfg. Co., Pittsburg, Pa. 


Mouldiag Machires. 


Tabor Mfg. Co., 1742 
Pa. 


Multiple Spindle Drills. 


Baush Machine Tool Co., 


Naphtha Gas Machines. 


American Gas Furnace Co., 22 John St., 


Naphtha Launches 
Gas Engine & Power Co., 
Charles L, Seabury & Co., 


Nickel. 


Orford Copper Co., 37 Wall St, New Yo 
Benedict & ‘Mfg. Co., W Conn. 


Nickel-Steel. 
Bethlehem Steel Co,, So. 
Oil. 


Lr 
Thomas C. W: 


Ohio. 
Akron, 


Hamilton St., Philadelphia. 


Springfield, Mass. 


New York. 


Morris Heights, N. Y 
Morris Heights, N. ¥. 


Bethlehem, Pa. 


thricating Co.. Philadelphia, Va. 
url y, Philad ‘Iphia, Pa. 


Oil (Furnace) Burning Appliances. 


tockwell Engineering Co., 26 Cortlandt St., N. Y. 


Open Hearth Furnaces. 


G. W. MeClure. Son & Co., Smith Block, Pittsburg, 


Ore-Roasting Machinery. 


Allis-Cholmers Co., Chicago, TIL. 


Packing. 
Iteston Belting Co., Boston, Mass. 
ijeo. B. Carpenter & Co., Chicago, Hl. 
Jenkins Brothers. 71 John St.. New York. 
H. W. Johns Mfg. Co.. 100 William St., New York. 
Merwarth Metal. Gasket Co.. 107 Liberty St., N. ¥. 
City Rubber Co., Philadelphia, Pa. 

Swain Lubricator Co., 252 Lake St., Chicago, D1. 


Paiats and Varnishes. 
Detroit Graphite *“"fg, Co., 
Joseph Dixon Crecible Co., Jersey City 
Harrison Bros. & Co., Inc., Philadelphia, 
H. W. Johns Mfg. Co., 100 William St. 


Paper-Mill Machinery. 
Aultman Company. 
Geo. F. Blake Mfz. Co., 91 Liberty St., New York. 
Deane Ste am Pump o, Holyoke, Mass. 

Dodze Mfg. Co., Mishawaka, Ind. 

Holly Mfz. Co., 120 Liberty St.. New York. 
Jeffrey Mfg. Co.. Columbus, Ohio, 

Knowles Steam Pump Wks., 91 Liberty St., N. ¥. 


Detroit, Mic *h. 
N. J. 


Ne w York. 


Ohio. 


Pittsburg, Pa. 
120 Liberty St., New York, 


DIRECTORY 


Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 
Robins Conveying Belt Co. » 14-22 Park Row, N. ¥. 
Snow Steam Pump Works, Buffalo, N. Y. 

Heury R. Worthington, 120 Liberty St., New York, 


Patent Attorneys. 
wm, N. Cromwell, 1003 F St., N. W., Washing- 
Cc. 


on, 

Dieterich, 229 Broadway, New York 

Victor & Co., Evans Building, “Washing: 
ton, D. C. 


Pattern-Makers’ Machinery. 
J. A. Fay & Egan Co., 212-232 West Front St., Cin- 
cinnati, Ohi oO. 
Pratt & Whitney Co., Hartford, Conn. 


Perforated Metal. 
Allis-Chalmers Co,, Chicago, Il. 
Robt. Aitchinson Perforated Metal Co., Chicago, 1), 
Hendrick Mfg. Co., Carbondale, Pa. 


Pi ipe, Cast-Iron, 


Abendroth & Root Mfg. Co., 99 John St., New York, 
Pittsburg Valve, Fdy. & Cons. Co., Pittsburg, Pa. 
John Simmons Co., 110 Centre St., New York. 
U. 8. Cast Iron Pipe & Fdy. Ce.. Philadelphia, Pa. 
M4 alworth Manufacturing Co., Boston, Mass, 

- D. Wood & Co., Philadelphia, Pa. 


Coverings. 
H. W. Johns Mfg. Co., 100 William St., New York. 
Michigan Vipe Co., Buy City, Mich. 


Pipe-Cutting and Threading Machines. 


Armstrong Mfg. Co., Bridgeport, 
Cox & Sons Company. 
Merrell Mfg. Co., Toledo, Ohio. 

Niles Tool Works Co., Hamilton, Ohio. 

Pratt & Whitney Co., Hartford, Conn 

John Simmons Co., 110 Centre St. New York. 
Walworth Manufacturing Co., Boston, Mass. 


Pipe Fittings, Cast-Iron. 
Abendroth & Root Mfg. Co., 99 John St., New York, 


John Simmons Co., 110 Centre St., New York. 
Walworth Manufacturing Co., Boston, Mass, 


Sunn, 
Bridgeton, N NK. J. 


Placer Testing Machinery. 


Keystone Driller Co,, Beaver 


Pipe Vises. 
John Simmons Co., 110 Centre St., New York. 
Standard Tool and Machine Co., Wilmington, Del. 


Planers, 
American Tool Works Co., 
Bement, 
Hilles & Jones Co., Wilmington, Del, 
Niles Too] Works Co., Hamilton, O. 
Pond Machine Tool Co.. Plainfield, N. J. 
Pratt & Whitney Co., Hartford, Conn. 
Wm. Sellers & Co., Ine,, Vhiladelphia, Va. 
Whitcomb Mig. Co., Worcester, Mass. 
W. A. Wilson, Roe hester, N. ¥. 


Planine Mill Machinery. 
J. A. Fas & Egan Co., 212-252 West 
cinnati, Ohio. 


Platinum Ware. 
J. C. Entriken, Malvern, Pa. 


Falls, Pa. 


Cincinnati, Ohio, 
Miles & Co., Philadelphia, Pa. 


Front St., Cin- 


Pneumatic Conceatrator. 
General Concentrates Co., 
Pneumatic Tools, 


Clayton Air Compress. Wks., 26 Cortlandt St., N.Y. 
A. d So. Clinton St., Chicago, 


Podrich k & Aye ‘o., Philadelphia, Pa. 
Philadelphia Pacumatie Tool Co., Philadelphia, Pa, 


128 Broadway, New York. 


Pop Safety Valves. 
Ashton Valve Co., 271 Franklin St., 
Consolidated Safety Valve Co., 
New York. 
Star Brass Mfg. 


Boston, Mass, 
85-59 Liberty St., 


Co., Boston, Mass. 


For Alphabetical Index to Advertiscrs see page 23. 
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Power Hammers, 


H. G. Bair & Co., Worcester, Mass. 
Pratt & W hitney Co., Hartford, Conn. 
Wm. Sellers & Co., inc. op Philadelphia, Pa. 


Power-Transmission Machinery. 
Allis-Chalmers Co., Chicago, Ill. 
AultMan Compauy, Canton, Ohio. 
Geo. B. Carpenter & Co., Chicago, Ill. 
Christiana Machine Co., Christiana, Pa. 
Dodge Mfg. Co., Mishawaka, Ind, 
General Electric Co., New York. 
Jetfrey Mfg. Co., Columbus, — 
A. Leschen & Sons Rope Co., . Louis, Mo. 
Link-Belt Eng’g Co., Iphia, Pa. 
Niles Tool Works Co., New Yo! 
Robins Conveying Belt Co. ’ ‘gas Park Row, N. ¥ 
S. Morgan Smith Co., York, Pa 
Sprague Electric Co., 527 ‘ ‘ath St., New York. 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 
Cfriumph Electric Co., Cincinnati, Ohio. 
eg oe Electric & Mfg. Co., Pittsburg, Pa. 

. LD. Wood & Co., Philadelphia, Pa. 


Presses and Dies. 
Niagara Machine & Tool Works, Buffalo, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Watson & Stillman Co., 210 East 43d St., N. Y¥. 
%. D. Wood & Co., Philadelphia, Pa. 


Prospecting Drills. 
ag oy Rock Drill Co., 120 Liberty 
t., New 
American W el Works, Aurora, Ill. 
Davis Calyx Drill Co., 128 Broadway, New York. 
Keystone ‘Driller Co., Beaver Falls, Pa. 
Star Drilling Machine Co., Akron, Ohio. 


Puileys, Shafting and Hangers. 
Ailis-Chalmers Co., Chicago, Il. 
American Tool & Machine Co., Boston, Mast 
Aultman Company, Canton, Ohio. 
Earle C. Bacon, 26 Cortlandt St., New York. 
Christiana Machine Co., Christiana, Pa, 
Dodge Mfg. Co., Mishawaka, Ind. 
Jeffrey Mfg. Co., Columbus, Ohio, 
Niles Tool Works Co., New York, N. Y. 
R. Poole & Son Co., Baltimore, Md. 
Robins Conveying Belt Co.. 14-22 Park Row, N. Y. 
Wm. Sellers & Co., Philadelphia, Pa 
S. Morgan Smith Co., York, Pa 
Stilwell-Bierce & Smith- Vaile Co., Dayton, ©. 


Pump Governors. 
Power Specialty Co., 126 Liberty St., New York. 


Pumps and Pumping Machinery. 
Allis-Chalmers Co., Chicago, Ill. 
American Well Works, Aurora, Il. 
Asheroft Mfg. Co., Liberty St.. New York. 
Geo. F. Blake Mfz. Co., 91 Liberty 'st., » A 
Bucyrus Co., So Milwaukee. Wis. 
A. 8S. Cameron Steam Pump Wks., E. 23d St., N. Y 
Geo. B. Carpenter & Co., Chicago, Il. 
Clayton Air Compress. Wks., 26 Cortlandt St., N.Y. 
The Deane Steam Pump Co., of Holyoke, 1 Lib 

erty St.. New York. 

Erie Pump & Engine Co., Erie, 
Flint & Walling Mfg. Co., Ke nd: riville, Ind 
Guild & Garrison, Brooklyn, N. Y. 
Hall Steam Pump Co., Pittsburg, Pa. 
Chas. L. Heisler, Erie, Pa. 
The Holly Mfg. Co., 120 Liberty St. N. Y. 
Jngersoll-Sergeant Drill Co., 26 Cortlandt St..N Y 
Kingsford & Mech. Works, Oswego, N. Y 
Knowles Steam Pump Wks., 91 Liberty St.. N. ¥ 
The Laidlaw-Dunn-Gordon Co., 120 Liberty St.,N. } 
John H. MeGowan Co., Ginctamatt Ohio 
Morris Machine Works, Raldwinsville, 
Pnevmatic Eng’g¢ Co., 128 Broadway, N. Y. 
Providence Engine ering Works, Providence. R. 


Pulsometer Steam Pump Co., 135 Greenwich St. he 


New York. 
Wm. E. Quimby. 86 Tiberty St.. New York. 
Rider-Eriesson Eng. Co.. 24 Cortlandt St.. 
Snow Steam Pump W orks. 120 Liberty St., N. 
Stilwell-Bierce & Smith-Vaile Co.. Dayton, Snio. 


Webster, Camp & Lane Machine Co., Akron, Ohto. 


R. D. Wood & Co., Philadelphia, 


Henry R Worthington, 120 Liberty "St. New York, 


Pump Valves. 


tevton Relting Boston, Mass. 
Tower Specialty Co., 126 Liberty St., New York. 


DIRECTORY 


For Alphabetical Index to Advertisers see page 23. 


87 


Punching and Shearing Machinery. 
American Tool Works Co., Cincinnati, Ohio, 
ethiechem Foundry & Mch. Cv., So. Bethlehem, 
liilles & Jones Co., Wilmington, Vel, 
Morgan Construction Co., Worcester, Mass. 
Niagara Machine & Tool Works, Buffalo, N. ¥. 
Niles Tool Works Co., Hamilton, O. 
Pond Machine Tool Co., Plainfield, N. J. 
Pratt & Whitney Co., Hartford, Conn. 
Wm. Sellers & Co., Inc., Philadelphia, Pa. 
Tool and Machine Co., Wilmington, Del. 

. C. Young Mfg. Co., Worcester, Mass. 


Pyrometers. 
Charles Engelhard, 41 Cortlandt St., New York. 


Quarrying Machinery. 
A. S. Cameron Steam Pump Wks., E. 23d St., N. ¥. 
Cuooper, Hewitt & Co., 17 Burling Slip, Ne we York. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. Y. 
John H. McGowan Co., Cincinnati, Ohio. 
Rand Drill Co., 128 Broadway, New York. 
Robins Conveying Belt 14- Park Row, N. 
Trenton Iron Co., Trento’ 
Vulcan Iron Works Co., Toledo, Ohio. 


Radiators. 
A. A. Griffing Iron Co., 66-68 Centre St., New 
York; Works, Jersey City, N. J. 
Michigan Brass & Iron Works, Detroit, Mich. 
John Simmons Co., mY. Centre St., New York. 
H. BL. Smith Co., 137 Centre St., New York. 


Railway Shop 


Chester B. Albree, Allegheny, Pa, 
aa Mfg. Co., Bridgeport, Conn. 
& John Barnes Co., Kockford, Til. 
Bickford Drill & Tool Co., Cincinnati, Ohio. 
J. Fay & Egan Co., 212-232 West Front St., Cin- 
Ohio. 
Gould & Eberhardt, Newark, N. J. 
Grant Tool Co., Franklin, Pa. 
Hilles & Jones Co., Wilmington, Del. 
Niles Tool Works, Hamilton, Obio. 
Norwalk [ron Works, South Norwalk, Conn. 
Pedrick & Ayer Co., Philadelphia, Pa. 
Pond Machine Tool Co.. Plainfield, N. J. 
Pratt & Whitney Co., Hartford, Conn. 
Stow Flexible Shaft Co., Philadelphia, Pa. 
Stow Manufacturing Co. Binghamton, N. Y. 
Watson & Stillman Co., 210 E. 43d St., New York. 
Railway Specialties. 
Geo. B. Carpenter & Co., Chicago, Ml. 
Goodwin Car Co., 96 Fifth Ave., New York. 
H. W. Johns Mfg. Co.. 100 William St.. New York. 
Arthur Koppel. 68 Broad St., New York. 
Maryland Steel Co., Sparrows Point, Md. 
Pennsylvania Steel Co., Steelton, Pa. 
Pittsburgh Gage & Supply Co., Pittsburgh, Pa. 
H. K. Porter & Co.. Pittsburg. Pa. 
Pratt & Whitney Co., Hartford, Conn. 
Sprague Electric Co., 527 W. 34th St.. New York. 
Star Brass Mfg. Co.. Boston. Mass. 
Vulcan Iron Works Co., Toledo, Ohio. 
Westinghouse Air Brake Co., P ittsburg, Pa. 


Refrigerating Machinery—See Making 
Machinery. 


Riveting Machines. 


Chester B. Albree, ess. Pa, 

~— hem Fdy. & Mech. Co., So. Bethlehem, Pa. 
J. Fisher, 50-56 So. Clinton St.. Chicago, Tl. 

fink Jones Co., Wilmington, Del. 

Long & Allstatter Co., Hamilton, Ohio. 

Niles Tool Works Co.. Hamilton, Ohio. 

Pedrick & Ayer Co., Philade ‘Iphia, Pa. 


Philadelphia Pneumatic Tool Co., Pa. 


Wm. Sellers & Co., Inc., Philade 
R. D. Wood & Co., Philadelphia, Pa. 


Road-Making Machinery. 


Aultman (o.. Canton. Ohio. 

Earle C. Bacon, 26 Cortlanét St., New York. 
Marion Steam Shovel Co.. Marion, Ohio, 
Vulean Iron Works, Toledo, Ohio. 
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18 A BUYERS’ DIRECTORY 
Rock Breakers, Separators, Steam and Oil, 


Allis-Chalmers Co., Chicago, Il. Allis-Chalmers Co., Chicago, Il. 
Aultman Cv., Canton, Ohio. Austin Separator Co., Detroit, Mich. 
Robins Mey | Belt Co., 14-22 Park Row, N. Y. Earle C. Bacon, 26 Cortlandt St., New York, 
F. L. Smidth & Co., 66 Maiden Lane, New York. John Davis Co., 51-79 Michigan St., Chicago, Til. 
Sturtevant Mill Co., Boston, Mass. Direct Separator Co., Syracuse, N. Y. 
Goubert Mfg. Co., 85 Liberty St., New York. 
Roofing. A. A. Griffing Iron Co., 66-68 Centre St., New 
York; Works, Jersey City. 
H. W. Johns Mfg. Co., 100 William St., New York. Harrison Safety Boiler Works, Eee, Pa. 
Passaic Rolling Mill Go., Paterson, N. J. Watson & MeDaniel Co., Philadelphia, Pa. 


Warren Chemical & Mfg. Co., 81 Fulton St., N. Y. 
Shafting—See Pulleys. 
Rope Transmission, 


American Mfg. Co., 63 Wall St., New York. Shapers, 
Auliman Company, Canton, Ohio. American Tool Works Co., Cincinnati, Ohio, 
Broderick & Bascom Rope Co., St. Louis, Mo. Gould & Eberhardt, Newark, N. 
Geo. B. Carpenter & Co., Chicago, , Niles Tool Works Co., Hamilton, Ohio. 
Crocker-Wheeler Co., Ampere, N. J. Pratt & Whitney Co., ” Hartford, Conn. 
Dodge Mfg. Co., Mishawaka, Ind. Wm. Scllers & Co., Ine. * Philadelphia, Pa, 
. Hunt Co., est New righton, ew York. — 
Mtg. Columbus, Shears—See Punching Machinery. 
-schen & Sons Rope Co., St uis, Mo. 
Link-Belt Engg Co., Nicetown, Philadelphia, Pa. Skylights (Steel Puttyless). 
Providence Engineering Works, Providence, R. I. 
Morgan Smith Co.. York, Pa. & Construction Co., 120 Liberty 
New Yor 


Rubber Goods. 
Special Machinery. 
Boston Belting Co., Boston, Mass. 
Geo. B. Carpenter & Co., D q Amerie an Ordnance Co., Bridge at, Conn. 
Jenkins Bros.. 71 John St.. New H. G. Barr & Co., Worcester, Mass 


Quaker City Rubber Co., Philadelphia, Pa. 
Spiral Riveted Pipe. 


Sand Mixers and Sifters. 
> th & t + New 
Saw-Mill Machinery. Steam-Regulating Appliances, 
Allis-Chalmers Co., Chicago, Liberty St., New York, 
Chandler & Taylor Co., Indianapolis, Julian D'Este Co. » ‘Canal St., Boston, M 
Mass. 
& Egan Co., 212-232 West Front St., Cin- Harrison, Safety Boller Works, Philadelphia, Pa, 
: . enkins Brothers, 7 ohn St. ew York 
Jeffrey Co.. Columbus, Ohio. The Lunkenhelmer, > incinnatl, Ohio. 
sburg Valve, Fdy ‘ons. Co,, Pittsburg, Pa. 
Schools, John Simmons 110 Oratze New York. 
Clarkson School of Technolo Potsdam, N. ‘a worth Manufacturing Co foston, Mass, 
The Consolidated Schools, Fifth Ave., Y. Watson & MeDaniel Co., Philadelphia, Pa, 
International Correspoudence Schools, Scranton, le. Williams Gauge Co., W. Pittsburg, Pa. 
Lehigh U -hem, Pa. 
Lafayette College caston ¢ 
Mass. of Boston, Mass, Steam Pile Hammers. 
McGill University, Montrea .F 
Houghton, Mich, A. F. Bartlett & Co., Saginaw, Mich. 
New York Military Academy, Cornwall, N. Y. 
Pratt Brooklyn, N.Y Steam Shovels. 
Rensselaer Polytechnic Institute, Troy, N. Y. > 
Rose Polytechnic Institute, Terre Haute, Ind. =. Wis. 
Sheffield Scientific School of Yale University, New n Works Co., Toledo, Ohio. 
Haven, Conn. 
Stevens Institute of Technology, Hoboken, N. J. Stea Spec 
Thayer School of Civil Engineering, Hanover, N. H. on ialties. 
University of Kansas. Lawrence, Kan Ashcroft Mfg. Co., 85-89 Liberty St., New York. 
University of Tennessee, Tenn. Crane Co., Chicago, 
University of W isconsin. Madison, ‘Wis John Davis Co., 51-79 Michigan St., Chicago, Lil. 
Worcester Polytechnic Institute, worcester, Mass. The Lunkenheimer Co., Cincinnati, O. 
Michigan Brass & Iron Works, Detroit, Mich. 
* 8 Pittsburgh Gage & Supply Co., Pittsburgh, Pa. 
eens, ning. John Simmons Co., 110 Centre St., New York 
Robert Aitchison Perforated Metal Co., Chicago, I. Walworth Mfg. Co., Roston, Mass.” ; : 
Allis-Chalmers Co., Chicago, Ill. Watson & McDaniel Co., Philadelphia, Pa. 
Aultman Company, Canton, Ohio. Wm. H. Wilkinson & Co., 352 Atlantic Ave., Bos- 
Earle C. Bacon, 26 Cortlandt St., New York. ton, Mass. 7 
Hendrick Mfg. Co., Ltd., Carbondale, Pa 
Jeffrey Co.. Steam Superheaters. 
Monongahela Mfg. Co., Monongahela, Pa 
Power Specialty Co,, 126 Liberty St.. New York. 
Robins Conveying Belt Co., 14-22 Park Row, N Providence ring Works. RL 


Screw Machines. 
American Tool Works Co., Cincinnati, Ohio. Steam Traps. 
Brown & Sharpe Mfg. Co., Providence, R. 1. American Blower Co., Detroit, Mich. 
Cincinnati Milling Machine Co., Cincinnati, O, Eureka Iron Co., 59-61 So. Canal St., Chicago, MM. 
Jones & Lamson Machine Co., Springfield, Vt. Buffalo Forge Co., Buffalo, N. Y. 
Niles Tool Works. Hamilton, Ohio. A. A. Griffing Iron Co.,' 66-68 Centre St., New 
Pearson Machine Co., Chicago, M1. York; Works, Jersey City, N. J. 
Pratt & Whitney Co., Hartford, Conn. John Simmons Co., 110 Centre St., New York. 
h Lights Pp t B. F. Sturtevant Go., Jamaica Plain Station, Bos- 
Sea and ‘rojec Ors. ton, Mass 
g Walworth Sanefacturing Co., Boston, Mass, 
Chas. J. Bogue, 217 Centre St., New York. Watson & McDaniel Co., Philadelphia, Pa. 


For Alphabetical Index to Advertisers see page 23. 
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Steam Yachis, 


Gas Engine & Power Co., Morris Heights, N. Y. 
Charles L. Seabury & Co., Morris Heights, N. Y. 


Steel. 


Bethlehem Steel Co., So. Bethlehem, Pa. 
Wm. Jessop & Sons, Ltd., 91 John St., 
Latrobe Steel Co., Philade spala, Pa 
Maryland Steel Co.. Sparrows Point, 
Passaic Rolling Mill Co., Paterson, N. 
Pennsylvania Steel Co., Steelton, Pa. 
Walworth Manufacturing Co., Boston, Mass. 


Steel Flanges. 
Latrobe Steel Co., Philadelphia, Pa. 


Stokers—Mechanical. 


American Stoker Co., 11 Broadway, New York. 

Babcock & Wilcox Go. , 85 Liberty St., pew York. 

Wm. Sellers & Co., Inc., Philadelphia, Pa. 

Westinghouse Machine Co., Pittsburg, Pa. 

Westinghouse, Church, Kerr & Co., 26 Cortlandt 
St., New York. 


Storage Batteries. 


Electric Storage Battery Co., 


Structural Iron Work. 


Chester B. Albree, Allegheny, Pa. 

American Bridge Co., 100 Broadway, New York. 
Browning Engineering Co., Cleveland, 
Passaic Rolling Mill Co., Paterson, 

Riter-Conley Mfg. Co., Pittsburg, Pa. 


Sugar-House Machinery. 


American Tool & Machine Co., Boston, Mags. 

Eastwood Wire Mfg. Co., Belleville, N. J. 

Jeffrey Manufacturing Co., Columbus, Ohio. 

Link-Belt Eng’g Co., Nicetown, Philadelphia, Pa. 

Robins Conveying Belt Co., 14-22 gare Row, N. Y. 
Pa. 


New York. 
Md. 


Philadelphia, Pa. 


R. D. Wood & Go. ., Philadelphia, 


Tanks, Iron. 


Allis-Chalmers Co., 


Chicago, Il. 

Atlantic Works, East Boston, Mass. 

Aultman Company, Canton, Ohio. 

L. O. Koven & Brother, 50 Ciiff St., New_York. 
Pittsburg Locomotive Works, Pittsburg, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 

S. Morgan Smith Co., York, Va. 


Tanks, Wood. 
W. E. Caldwell Co., Louisville, 


Tapping and Reaming Machines, 
Philadelphia Pneumatic Tool Co., Pa, 
Pratt & Whitney Co., Hartford, Con 
Stow Flexible Shaft Co., Philadelphia, Pa, 


Telephones. 


Ericsson Telephone Co., 296 Broadway, New York 


Ky. 


Tenoning Machines. 


J. A. Fay & Egan Co., 212-252 
cinnati, Ohio. 


Thermometers. 


Rristel Co., Waterbury, Conn. 
Charles Engelhard, 41 Cortlandt St., New York. 
Queen & Co., Inc., Philadelphia, Pa, 


Tires—Steel. 


Latrobe Steel Co., 


West Front St., Cin- 


Philadelphia, Pa. 


Traveling Cranes. 
Pawling Harnischfeger, Milwaukee, Wis. 
Shaw Electric Crane Co., Muskegon, Micb, 


Turbine Water-Wheels. 
Christiana Machine Co., Christiana, Pa. 


ffel & Co.. § ringfield, Ohio. 
Water Wheel ‘o., San Francisco, Cal. 


DIRECTORY 


R. Poole & Son Co. Baltimore, Md. 
Ss. Smith Co., York, Pa. 
Stilwell-Bierce & Smith-Vaile ‘Co., 
R. D. Wood & Co., Philadelphia, Pa. 


‘Turnbuckles. 
Geo. B. Carpenter & Co., Chicago, Il. 
Merrill Bros., 475 Kent Ave., Brooklyn, N. Y. 
John Simmons Co., 110 Centre St., lew York. 


Turn Tables, 
Dodge Mfg. Co., Mishawaka, Ind. 
Arthur Koppel, 68 Broad St., New York. 
Passaic Rolling Mills Co., Paterson, N. J. 
Wm. Sellers & Co., Philadelphia, Pa. 


Turret Lathes. 
Niles Tool Works Co., Hamilton, Ohio. 
Pearson Machine Co., Chieago, Il. 
Pratt & Whitney Co., Hartford, Conn. 


Typewriters. 
Elliott & Hatch a Typewriter Co., 256 Broad- 
way, New Yo 
Wyckoff, Seamans "e Benedict, New York. 
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Daytin, Ohio 


Vacuum Gauges, 


Hohmann & Maurer Mfg. Co., Rochester, N. Y. 


Vacuum Pumps. 
A. S. Cameron Steam Pump Wks., E. 23d St., 
Clayton Air-Compress. Wks., 26 Cortlandt N. 
Deane Steam Pump Co., Holyoke, Mass. 
Guild & Garrison, Brooklyn, N. Y. 
John H. MeGowan Co., Cleveland, Ohio. 
Pearson Machine Co., Chic ago, Ill. 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 


Valve Handles, 


Troy Nickel Works, 
Valves—Gas, Steam, and Water. 


Ashton Valve Co., 271 Franklin St., 

Consolidated Safety Valve Co., 
New York. 

Crane Co., Chicago, 

Crosby Steam Gage & Valve Co., Boston, Mass. 

John Davis Co., 51-79 Michigan St., Chicago, M1. 

Eastwood Wire Mfg. Co., Be ag N. J. 

Jenkins Bros., 71 Jobn St. , New York. 

Kennedy Valve Mfg. Co., 70 Beekman vn 

The Lunkenheimer Co., Cincinnati, Ohio 

John H. MeGowan Co., Cincinnati. Ohio. 

Michigan Brass . Iron Works, Detroit, Mich. 

Pittsburg Valve, Fdy. & Cons. Co., Pittsburg, Pa. 

Power Speciality Co., 126 Liberty St.. New York. 

Wm. Powell Co.. Cincinnati, Ohio. 

Ross Valve Co., Troy, N. Y. 

John Simmons Co., 110 Centre St.. New York. 

Walworth Mfg. Co.. Boston Muss 

Watson & MeDaniel Co.. Philadelphia, Ea. 

R. D. Wood & Co.,.Philadelphia, Pa. 


Ventilating Appliances—See Heating and 
Ventilating. 


Wage Calculators, 
Carlton Mfg. Co., Carlton Hills, N. J. 


Watchman’s Time Detectors. 


Americ an Watchmen'’s Time Detector Co., 
255 Broadway, New York. 

Asheroft Mfg. Co., 85-89 Liberty St.. 

E. Howard Clock Co.. 
M: 43 Maiden Lane. 


Albany, 


Boston, Mass. 
85-89 Liberty St., 


N. ¥. 


& 


New York. 
395 W ashington St., Boston, 
New York. 


Water-Closets. 
Kenney Company. 
John Simmons Co., 


Water Lifts. : 


American Weil Works. Aurora, Ti. 

Clayton Air Compress. Wks., 26 Cortlandt St., N.Y. 
Hall Steam Pump Co.. Pittsburg, Pa. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥. 
Paeumatie Engineering Co., 128 B'way, N. Y. 


2-74 Trinity Place, N. 
“T10 Centre St., New York. 


For Alphabetical Index to Advertisers see page 23. 
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Water Meters. 


Builders’ Iron Foundry, Providence, R. 1. 
John Simmons Co., 110 Centre St.. New York. 
Standard Water Meter Co., 22-26 Reade B. 


Water Motors. 
Standard Water Meter Co., 22-26 Reade St., N. Y. 


Water Tube Boilers. 


Abendroth & Root Mfg. C., 99 John St., 
Babcock & Wilcox Co., 85 L iberty St., New York. 
Gas Engine & Power Co., Morris He ights, | A 
Hammond Iron Works, Warre on, Pa. 

Charles L. Seabury & Co., Morris Heights, N. Y. 


Water-Works Pumping Machinery. 


Allis-Chalmers Co., Chicago, Il. 

Geo. FF. Blake Mfg. Co., ¥1 Liberty St., 
Deane Steam Pump Co., Holyoke, Mass. 
Holly Mfg. Co., 120 Liberty St. -» New York. 
Keystone Driller Co., Beaver Falls, Pa. 

Knowles Steam Pump Wks., 91 Liberty Bt.» a 
Laidlaw-Dunn-Gordon Co., Cincinnati, Ohio. 

Snow Steam Pump Works, Buffalo, N. Y. 
Stilwell-Bierce Smith-Vaile Co., 

R. D. W Philadelphia, Pa. 

Henry R. W erthington, 120 Liberty St., New York. 


Water-Works Supplies. 
Americar. Well Works. Aurora, . 
W. E. Caldwell Co., Louisville, Ky. 
Jobn Simmons Co., 110 Centre St., 
Star Drilling Machine Co., Akron, 
1. S. Cast Iron Pipe & Foundry Co., 
R. D. Wood & Co., Philadelphia, Pa. 


Well-Sinking and Prospecting Machinery. 


American Diamond Rock Drill Co., 120 Liberty St., 
New York. 

American Well Works, Aurora, Il. 

Keystone Driller Co., Beaver Falls, Pa. 


New York, 


New York. 


New York. 
lo. 
Phila., Pa. 


DIRECTORY 


Star Drilling Machine Co., Akron, Ohio, 
St. Louis Well Machine & Tool Co., St. Louis, Mo. 
Williams Bros., Ithaca, N. Y. 


Well Supplies. 
Keystone Driller Co., Beaver Falls, Pa. 
John Simmons Co., 110 Centre St., New York. 
St. Louis Well Machine & Tool Co., St. Louis, Mo. 


aes: Mills 


Caldwell Co., Louisville, K 
hint Walling Mfg. Co., Kendal ville, 


Wire, Copper. 
Bridgeport Brass Co., 19 Murray St., 


Wire-Drawing Machinery. 


Morgan Construction Co., Worcester, Mass, 
Wire, Insulated—See Jnsulated Wrre. 
Wire Rope. 


Broderick & Bascom Rope Co., St. Louis, Mo, 

Geo. B. Carpenter & Co., Chicago, IL. 

Cooper, Hewitt & Co., 17 Burling Slip, New York, 
Durable Wire Rope Co., Boston, Mass, 

Hazard Mfg. Co., Wilkes-Barre, Pa. 

Jeffrey Mfg. Co., Columbus, Ohio. 

A. Leschen & Sons Rope Co., St. Louis, Mo. 
Phosphor Bronze Smelt. Co., Ltd., Philadelphia, Pa. 
John A. Roebling’s Sons Co. Trenton, N } . 
Trenton Iron Co., Trenton, N. J. 


Wood-Working Machinery 
J. A. Fay & Egan Co., m9 232 West Front St., Cin- 


cinnati, Ohio. 
H. B. Smith Machine Co., Smithville, N. J. 


Stow Flexible Shaft Co., Philadelphia, Pa. 
Wrenches. 


Coes Wrench 
John Simmons Co., 


Ind. 


New York, 


Co.. Worcester, Mose 


110 Centre St., New York. 


Brown & Sharpe Mfg. Co., 


PROVIDENCE, R. I. 


U.S.A. 


Milling... 


Machines 


UNIVERSAL, = 5 Sizes. 
= 9 Sizes. 


2 Sizes. 


Miany New 
Features. 


——1902— 


General Catalogue 
Mailed to any Addtess. 


lease mention The Engineering Magazine when you wriie. 
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: VERTICAL SPINDLE, 


ENGINEERING MISCELLANY 
ATLANTIC, GULF AND PACIFIC -CO. 


Hydraulic Dredge discharging through 5.700 ft. of pipe. 
ENGINEERS AND CONTRACTORS. 
Geo. W. CATT, _ aa Soc. C. E., M. Inst. C. E., Pres. & Eng os THos J. LONG, M. Am. Soc. C. E. Wing Pres. & Engr. 
S.WOOD, C. E., Sec. & Treas. H. RRUSI, ¢_E., Pac. Coast Man. R.A. PERRY, Sup’ 
Dredging, Dredging Machines, Land Reclamation, Docks Pier, Foundations, Bridges. 
Correspondence solicited. 
MAIN OFFICE: PARK ROW BUILDING, NEW YORK 
BRANCH OFFICES: 220 MARKET STREET, SAN FRANCISCO, CAL. 
SIONEER BUILDING, SEATTLE, WASH. MANILA, PHILIPPINE ISLANDS, 


‘Keystone’ Safety Shackle- Hook 
Saves Life Saves Property 


No chance of Hook slipping or becoming detached while in use 
Invaluable in constructing and operating railroad 


—-Write for Price List and Discount—— 


KEYsTonE Drop Force Works 


PHILADELPHIA, PA. Quick Acting 


STANDARD TOOL AND MACHINE CO., 
WILMINGTON, DELAWARE. 


Steel Screw Punches. Standard and Special Punches and Dies 
Standard and Special Roller Tube Expanders. 
Machinists’ Combination and Pipe Vises. 

Chain Belting and Sprockets. 


1855 


SMOKE ABATEDIENT IN ST. LOUIS. By Wm. H. Bryan, of Engineers’ Club of St. Louis. 

EFFICIENCY OF COMPOUND CENTRIFUGAL PUMPS. By Pror. F. G. Hesse, of Technical Society of 
Pacific Coast. 

SUMMER STREET VIADUCT, SOUTH BOSTON. By Herman K. Hicoins, of Boston Society of Civil En- 
gineers. 


Journal of the Association of Engineering Societies. December, 1901. 


30 Cents per Copy. JNO C. TRAUTWINE, Secretary, 
$3.00 per Annum. 257 South 4th Street, Philadelphia. 


Published monthly. Now in its sixth year. 
The only periodical devoted exclusively to 
this subject. It is both theoretical and 
Tip 1.00 a Fore ign, $1.5 


A Compendium of Compressed Air Information. COMPRESSED AIR, - Oy edt St., NEW YORK. 


Please mention The Engineering Magazine when you write. 
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ENGINEERING MISCELLANY 


B. @ J. M. CORNELL 
Poole’s Patent Pressure 
Blowers and Exhausters. 


Greater volume and higher pressure with 
less horse-power than any other type. 
Ask for booklet giving details. 
26th Street and Eleventh Ave., New York 


QUIMBY SCREW PUMPS, 
POWER PUMPS AND ELECTRIC PUMPS. 


, NO VALVES. NO PACKING. NO PULSATION. 
Bade Mark. WILLIAM E. QUIMBY, Inc., 
Send for Catalogue. Washington Life Bldg., 86 Liberty St., New York. 


» ROC 
Acme of Durability, 


No Coal Tar. 


§3FUL 


Wrench Book ‘‘H.’’ 


STERLING EXTRA INSULATING VARNISH. 


Sterling Extra Black Finishing Varnish. 
Sterling Black Air Drying Varnish. 
Sterling Black Core Plate Varnish. 


THE STERLING VARNISH CO., THE STERLING VARNISH CO., 
95 Colmore Row, Birmingham, England. Times Building, Pittsburgh, Pa., U.S. A 


° THE BEST PAINT for all tron Work is Harrisons’ Rcd 
Honesty 1S Lead followed by Harrisons’ Antoxide.’’ 


THE BEST PAINT Harrison Bros. & Co., Inc., 


Manufacturers of 


Policy. WHITE LEAD, COLORS, PAINTS, VARNISHES and CHEMICALS 
Philadelpkia Chicago Boston New York 


Please mention The Engineering Magazine when you write. 
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Adams Co. 

Aitchison Perforated Metal 
Co., Robt. 

Albree Iron W ks., 

Aldrich, Wm, S 

Allis-Chalmers Co. 

Alteneder & Sons, Theo. 

American Blower Co. 

American Bridge Co. 

Ame:ican Cement Co. 

Am. Diamond Rock Drill Co. 

American Engine Co. 

American Ferrofix Co. 

American Gas Iurnace Co.. 

ea Hoist & Derrick 

0. 
American Locomotive Works 


American Manufacturing Co. 


American Ordnance Co. 

American Stoker Co. 

Am. Tool & Machine Co.... 

American ‘Tool Works Co.. 

American Watchman’s Time 
Detector Co. 

American Well Works.... 

Armstrong Mfg. Co 

Ashton Valve Co 

Atchison, Toneka Santa 
Fe R’way Systen 

Atlantic, Gulf x Pacific Co. 

Atlantic Works 

Atlas Portland Cement Co. 

Audel & Co., 

Aultman_ Co. 


Babcock & Wilcox Co 
Bacon, Earle C 

Baird & Co., Henry Carey.. 
Baker-Vawter Co. 

Baldwin Locomotive Works. 
Ball Bearing Co. 

Ball Engine Co. 

Ball & 

Barber Mfg. Co., A. H 
Barnes Co., B. 

Barnes Co., W. 

Barnett Co., G. & 

Barr & Co., H. G 

Bartlett & Co., A. 

Baush Machine Tool Co. 
Becker; Brainard Meh. 


Co. 
Belsley, Clay 
om & Burnham Mfg. 


Bethiehem Fdy. & Co. 
Bethlehem Steel Co. 


“Big Four” 

Bilgram, Hugo 

Blake Mfg. Co., Geo. F. 
Blanchard Machine Co 
Blanton & Co., E 

Bogue, Chas. 

Boston Belting Co. 
Boston Blower Co. 
Bourse, Philadelphia 
Bradley Mfg. Co 
Brandis Sons 

Brewer, W. M 
Bridgeport Brass Co 
Brill, Geo. M 

Bristol Company 

Broderick & le Rope Co. 
Brooks & Co., H 
Brown-Corliss E ngine Co. 
Brown Hoisting Mach’y Co. 
Brown & Sharpe Mfg. Co.. 
Bucyrus Co. 

Buffalo Forge Co 
Builders’ Iron Foundry. 
Bullock Electric Mfg. a 
Burnham Co., Geo 


C & C Electric Co 
Caldwell & Son, H. V 
Caldwell Co., E 


Carlin’s Sons Co., 
Carlton Mfg. 

Carpenter & Co., 

Cat.ett, Charles 

Chandler & Taylor Co 
Chicago & Alton Railway Co. 
Chicago, Mil. & St. Paul Ry. 
Christiana Machine Co 
Clarkson School of Tech. 
Clayton Air Compress. W ‘ks. 
Cobt, Edward Si... 
Coes Wrench Co 
Columbia Bridge Co 
“Compressed Air’ 
Consolidated Engine 


Co 
Schools 
Continental Iron Works. 
Contractors’ Plant Mfg. Co. 
Cooper, Hewitt & Co 
Cooper, Madison 
Cornell, J. B. & J. M 
Cox & Sons Co 
Crane Co. 
Crippen, H. 
Crocker-Wheeler Co. 
Cromwell, Wm. N 
Crosby Steam Gage & Valve 


Co 
Cc ullen, Orlan Clyde 
Curtis & Curtis Co 
Cutler-Hammer Mfg. Co.... 
Cutter Co. 


Dallett & Co., Thos. 
Darling, L. B 

Davis Co., John 

Davis C Calyx Drill Co 
Davis Machine Co., W. P.. 
Deane Steam Pump Co.... 
Dearborn Drug & Chem. Wks. 
D’Este Co., Julian 

Detroit Graphite Mfg. Co.. 
Diamond Co 
Dieterich, C. 

Dietzgen. Co., , 
Direct Separator Co 

Dixon Crucible Co., Joseph. 
Doble, Robert McF 

Dodge 

Duff Patents Co 

Durable Wire Rope Co 
Dusedau, W. 


Eastern Machinery Co 

Eastwood Wire Mfg. Co. 

Eddy Electric Mfg. Co 

Electric Storage Battery Co. 

Electric Vehicle Co. 

Elliott & Hatch Book Type- 
writer Co. 

Englehard, Charles 

Entriken, |] 

Ericsson Telephone Co 

Erie Pump & Engine Co.. 

Eureka Fire Hose Co 

Eureka Iron Co 

Evans & Co., Victor ; 


Fay & Egan Co., J. 
Felt & Tarrant Mfg. 
Fisher, A. J 
Flagg & Co., Stanley G 
Flint & W alling Mfg. C 
Franklin Portable Crane & 
Hoist Co. 
Frick Co. 


Garry Iron & Steel Co 

Gas Engine & Power Co.... 
General Concentrates Co. .. 
General Electric Co. 
General Incan. Lamp Co... 
Goodwin Car Co 

Goubert Mfg. Co 

Gould & Eberhardt 

Grant Tool Co 

Green Fuel Economizer 
Griffing Iron Co.. A. 
Guarantee Electric Co 
Guild & Garrison 


Haiss Mfg. Co., Geo 

Hall Steam Pump Co 

Hammond Iron Works 

Harrisburg Foundry & Ma- 
chine Works 

Harrison Bros. 

Harrison Safety Boiler Wks. 

Hartford Steam Roiler In- 
spection & Ins. Co....... 

Harvard Univuisity 

Hays, John W 

Hazar 

Heine Safety 

Heisler, Chas. 

Hendrick Mfg. Co., Ltd.... 

Heyl & Patterson. aa 

Hilles & Jones Co 

Hohmann & Maurer Mfg. Co. 

Holly Mfg. C 

Holt & Schober 

Hooven, Owens, Rentschler 


Co 
Hoppes Mfg. Co 
Howard Clock Co., 
Howard Iron W orks 
Huber & Co., 
Hunt Co., C. V 
Hunt & €o.. 


Illinois Central R. R 

Ingersoll-Sergeant Drill Co. 

International Correspondence 
Schools 

Iron City Engineering Co.. 


Jacobson Machine Mfg. Co. 
Jantz & Leist Electric Co... 


Jeffrey Mfg. 
Jenkins Bros. 


Jessop & Sons, Wm., Ltd... 
Johns Mfg. Co., H. W 

Jones & Lamson Mach. Co.. 
Jour. Assn. Eng. Societies. . 


Kansas University 

Kelly & Jones Co 

Kelley Island Lime & Trans- 
port Co. 

Kempsmith Mfg. Co 

Kennedy, Julian 

Kennedy, Wy alter 

Kennedy Valve Mfg. Co.... 

Keuffel & Esser Co 

Keystone Driller Co. 

Keystone Drop Forge Works 

Keystone Lubricating Co. . 

Kingsford Fdy. & Mch. W ks. 

Know'es Steam Pump Works 

Koppel, Arthur 

Koven & Brother, L. O.... 


Lafayette College 
Laidlaw-Dunn-Gordon Co.. 
Lambert Hoisting Engine Co. 
Landis Tool Co 

Latrobe 

Leffel & Co., James 

Lehigh University 

Leschen & Sons oe Co., A. 
Lidgerwood Mfg. C 

Link-Belt Engineering Co.. 
Locomohile Co. of_America. 
Loomis-Pettibone Co. 
Lunkenheimer Co. 


McClure, Son & Co., G. 
McGowan Co., John 
McGill University 
McKiernan Drill Co 
Macey Co., Fred 
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Marion Steam Shovel Co... 
Maryland Steel Co 
Massachusetts Fan Co 
Mass. Inst. of Technology. . 
Maurer & Son, “7 
Mead Mfg. Co.. | 

Merrell 

Merrill Bros. 
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Merritt & Co 

Merwarth Metallic Gskt. Co. 
Michigan Brass & Iron Co. 
Michigan College of Mines. 
Mietz 

Mfg. Co 
Monon Route 

Morgan Construction Co. 
Morris Machine Works 
Morse Twist Drill & _ Co. 
Morse, Williams & Co. 
Mould Co., 
Mugford, 

Mundy, I. 


Narragansett Machine Co. 

National Fireproofing Co. 

National & Con- 
structing 

New Process oni hide Co. 

New York Central R. R.. 

New York Continental Jewell 
Filtration Co. 

New York Military Academy 

Niagara Mch. & ool Wks 


Northern W 

Norwalk Iron W. 

Nuttall Co., R. 

Orford Copper bs 

Passaic Rolling Mill Co. 

Patent Record 

Pawling & Harnischfeger. 

Pearson, James J 

Pearson Machine Co 

Pedrick-Ayer Co. 

Pelton Water Wheel Co. 

Pennsylvania Steel 

Phila. Pneumatic Tool Co.. 

Phillips Mine & Mill Sup. Co. 

iitsburg Gage upp 

Pittsburg Valve, Foundry & & 
Construction 

Pneumatic Engineering Co. 

Poole & 

Porter Co., H. 

Power Specialty Co 

Pratt Institute 

Pratt & Whitney Mfg. Co. 

Prentice Bros. C 

Pressed Steel Car Co...... 

Providence Eng’g Works. 

Pulsometer Steam Pump Co. 


Buen City Rubber Co.. 


ueen & Co., 
uimby, 


Rand Drill Co 

Redfield, C. 

Reeves & Soe, Paul S....+. 

Rensselaer Polytechnic Inst. 

Reynolds, Sidney F 

Rider- Ericsson RE Co.. 

*Ripans” 

Riter-Conley Mfg. Co 

Robins Conveying Belt Co.. 

Rockwell Engineering Co. . 

Roeblings’ Sons Co., John A. 

Roelker, H. 

& Hasslacher 
ical Co, 

Rose Pol 

Ross Valv 


St. souls Well Mach. & Tool 


Co. 
Schieren & Co., Chas. A.. 
Schureman & veh 
Seabury & Co. 
Sellers & Co., 
Shaw Electric } nd Co.. 
Shaw-Walker Co. 
Sheffield Scientific School. 
Simmons Co., J 
Simplex Electrical Co. 
Skinner Chuck Co 
Smidth & Co 
Smith Co., H. B.... 
Smith Co., S. Morgan..... 
Snow Steam Pump Works.. 
Southwark Fay. & Mch. Co. 
— 
Spragu Co. 
Stan oad Tool & Mach. Co. 
Standard Water — Co.. 
Star Brass Mfg. 
Star Drilling Co..: 
Steam Boiler eet Co. 
Stephenson Mfg. 
Sterling Elec. Mfg. 
Sterling Varnish Co 
Stevens Inst. of Technology 
Stewart Heater 
— -Bierce & Smith- Vaile 


arles L... 


Stirlin 

Stow Shaft Co.. 
Stow Manufacturing Co. 
Strieby & Foote Co 
Struthers, Wells & Co 
Sturtevant Co., B. 
Sturtevant Mill Co 
Swain Lubricating Co 


Tabor Mfg. Co 

‘Taylor Iron & Steel Co. 

‘lennessee University 

Thayer School of Civil Eng’g 

Tod Co., William 

Trade Paper Advertising 
Agency 

Trenton Iron Co 

‘Triumph Electric Co 

Troy Works 

Turri & Co., 


U. S. Cast Iron Pipe & 
‘Foundry Co. 

U. S. Electro- Galvanizin Co. 

U.S. Metallic Packing 


Vetter Desk Co 
Vulcan 


(Toledo 
Vulcan Lron Works (Wilkes- 
barre) 


Walworth Mfg. & 

Warley, Thos. 

Warren Chem. pat Mfg. Co. 
Watson-Stillman Co, 

Watson & McDaniel Co.. 
Watt Mining Car Wheel Co. 
Webster Camp & Lane Co.. 
Webster & Co., Warren. 
Wellman-Seaver Engng Co. 
Western Electric 
Westinghouse Air Brake Co. 
Church, 


g. Co. 

Westinghouse Machine Co. 
Weston Electric. Instmt. Co. 
Whitcomb Mfg. Co 

Whiting Fdy. Equip. Co 
Williams Bros. 

Williams Gauge Co, .. 
Williams & Co., J 

Wilson, W. A 

Wisconsin University 
Wood & Co., R. D 
Worcester Polytechnic Inst. 
Worthington, Henry 
& Bene- 


ELECTRIC DRIVEN PRINTING PRESS. 


ALL KINDS, 


BELTED, DIRECT-CONNECTED, 


No other method of applying power to Ma- 
Shafts, Punching Presses, 
etc , equals the Electric Motor for convenience, 


chine Tools, 


Line S 


GEARED. 


efficiency and economy in their operation, 


OUR MOTORS are of the highest possible 
We also make a complete line of 


grade. 


GENERATORS, 


either belted or direct connected. 
WRITE FOR OUR NEW CATALOGUE. 


The Triumph Electric Co,, 


CINCINNATI, O. U. S.A. 


Please mention The Engineering Magazine when you write. 
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ENGINEERING MISCELLANY 


The General Electric Company’s 


GENERATORS OF ALL SIZES. 


Direct-Connected or belt driven with steam or hydraulic 
power. 


MOTORS OF EVERY KIND. 


For railway or street car service, mills, factories, machine 
shops, pumps, ventilation and general mining use. 


ARC AND INCANDESCENT LAMPS. 


On direct or alternating current circuits for street, store 
and house illumination. 


ELECTRICAL SUPPLIES. 


For the complete equipment of lighting, railway, power 
and transmission installations. 


GENERAL OFFICE: Scuenecrapy, N. Y. 
NEW YORK OFFICE: 44 Broap Street. 


Sales offices in all large cities. 


HENRY MAURER & SON 


MANUFACTURERS OF 


Fire-Proof Building Materials: 


(of fire-proof material) and high-grade 


FIRE BRICK. . 
420 East 23d Street, NEW YORH CITY. 


From the standpoint of economy, the best goods are ever the cheapest and this holds good when 
ordering fire brick; the cost of labour setting same being fully 70% on the cost of brick. 


STEEL CONSTRUCTION 


In All Branches. 
Buildings Designed and Erected in All Parts of the World. 


Roof Frames, Trusses and Girders, ‘ Boilers, Tanks and Heavy Plate Work, 
Blast Furnaces and Steel Works, Gas Holders, Purifiers, etc., 
Cupolas, Ladles, Converters, Open Hearth Furnace Casings, 
Chimneys, Riveted Pipe, Corrugated Iron. 


RITER-CONLEY MFG. CO., Pa. 


New York Office: 39-41 Cortlandt St. 


Please mention The Engineering Magazine when you write. 
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PROFESSIONAL DIRECTORY 


JULIAN KENNEDY, Engineer, 


Pittsburg, Pa., U.S.A. 


MACHINERY AND PLANT FOR THE 


ECONOMICAL PRODUCTION 
OF IRON AND STEEL. 


++*CONSULTATIONS AND EXPERT WORK 


GENERAL ENGINEERING PRACTICE. 


Case A GINEER, PITTSBURG.” 


HOLT. FRED. SCHOBER. IRON CITY ENGINEERING CO., 
HOLT & SCHOBER, 


ENGINEERS ano ARCHITECTS. 410 PENN AVENUE, PITTSBURG, PA. 


No. 378 BOURSE, PHILADELPHIA. CONTRACTING ELECTRICAL ENGINEERS 
Cold Storage and Ice Making. Mill and POWER AND LIGHT INSTALLATIONS 
Factory _Construction—complete plans. Re- 


i ports. Expert Services. Consultations. BELL L. D. TEL.. 1599 COURT. 


iso:. Caste Avoness, 
coos. W. DUSEDAU, 

CHARLES CATLETT, Consuttins & ConTRactinG EnGinecr. 

FORMERLY OF THE UNITED STATE® GEOLOGICAL 529 MINING EXCHANGE BUILDING, 
SURVEY DENVER, COL. 

EXAMINATION AND REPORT ON DEVOLOPED AND UNDE- Patent Wire Ropeways, Hoisting and Con- 

Long Distance s. All work Guaranteed. 

Telephone Connection. STAUNTON, VA. 


L. B. DARLING, MADISON COOPER 
METALLURGIST, CHEMIST & ASSAYER, 
PRINCIPAL OF THE NEW ENGLAND MINING BUREAU, REFRIGERATING ENGINEER AND ARCHITECT, 
79 SABIN ST... bad PROVIDENCE, MINNEAPOLIS, MINN, 
Determines best methods of treating ores, fur- ee ar eee 
nishes machinery at manufacturers’ prices— The Complete Design of Cold Storage and 
complete outfits, including power; works parcels Refrigerating Installations. 


“ ore by all processes, and negotiates the sale Consultation and Expert Services. 
of mines. 


G. W. MCCLURE, SON & GCO., ENGINEERS AND CONTRACTORS, 
Blast Furnace Construction, Fire Brick Hot Blast Stoves, Open Hearth and Heating Furnaces. 
SMITH BLOCK, PITTSBURG, PA. 


THE WELLMAN-SEAVER ENGINEERING CO., 


CONSULTING AND CONTRACTING ENGINEERS 
AND METALLURGISTS, 


CLEVELAND, OHIO, U. S. A. 


Wellman Open Hearth Furnaces and Charging Apparatus. Blast Furnace and 
Rolling Mill Construction. 


SOLE MANUFACTURERS oF FORTER WATER SEALED REVERSIBLE VALVG&6, 


Please mention The Enginecring Magazine when you write. 
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Ss. V. HUBER & CO., CONSULTING ENGINEERS, 
ROOMS 700-708 FERGUSON BUILDING, 


Te.ePHone, Pen., 3356. 


PITTSBURGH, PA. 


Consulting and Constructing Engineers for the Republic lron and Steel Co. 


Blast Furnaces, Bessemer and Open Hearth Steel Works, Continuous Mills, Hoop Mills, Merchant Mills, Automatic 
Mill Tables, Labor Saving Devices relating to Rolling Mills, Steain and Hydraulic Machinery. 


MORGAN CONSTRUCTION COMPANY, 


CONTINUOUS MILL 


For BILLETS, MERCHANT BAR, 
RODS, HOOPS & COTTON TIE. 


WIRE-DRAWING MACHINERY=-"FPOR STEEL, COPPER OR BRASS. 


DUFF’S Patent WATER SEAL GAS PRODUCER 


OVER 2500 IN SUCCESSFUL OPERATION 
INVESTIGATION SOLICITED 


THE DUFF PATENTS G0., 


=-609 Empire Building, Pittsburg, Pa. 


Long D:stance Telephone 1898 Pgh. 


WM. S. ALDRICH, M.E., 
Mam. A. S. M. E. Mem. A. |. E. &. 
CONSULTING ENGINEER AND EXPERT, 
POTSOAM, NEW YORK. 


L. REDFIELD. M.E., 
DESIGNER OF MACHINERY, wre) 
EXPERT IN PATENT CauSES., 
269 Dearsorn CHICAGO, ILL. 


CLAY BELSLEY, M. E., 
Steam and Electrical Installations, 
MACHINE DESIGN, 

515 NiaGara PEORIA. ILL. 


Junior Member American Society 
Mechanical Engineers. 


INO. J, CONE, ROBERT W. HUNT, HALLSTED, 
A.W. Figao, D, W. M*NAUGHER, 


ROBERT W. HUNT & CO. 
Bureau of Inspection, Tests and Consultation, 


WILLIAM M. BREWER, M. E. 
Minine Encinecr, 
MEMBER NORTH OF ENGLAND INSTITUTE, 
MOLSON’S BANK BUILDING, VANCOUVER, B.C. 


TI BROADWAY, NEWYORK, 1121 THE ROOKERY, 
MONONGAHELA BANK PITTSBURG. 
Inspection of Rails and Fastenings, Cars, Locomotives, 
Pipe, etc. Bridges, Buildings and other Structures. 
Chemical and Physical Laboratories. 
Reports and Estimates on Properties and Processes. 


EOWARO S. COBB, 
CONSULTING ENGINEER, 
MECHANICAL ano HYDRAULIC. | 
Heavy Consrauctions. 25 years experience. 
223 Laughlin Building, LOS ANGELES, CAL. 


H. B. ROELKER, 
CONSULTING, EXPERT & CONSTRUCTING 
MECHANICAL ENGINEER, 

41 Maipen Lane, NEW YORK. 

Factory and Marine Work, Refrigerating and Pump- 
ing Machinery. Designer and manufacturer of Screw 


Propellers. ‘THE ALLEN Dense Air Ice Machine for 
Steam Vessels. 


GEO. M. BRILL. M. E., 
CONSULTING ENGINEER, 
1143-4 MARQUETTE BLDG., CHICAGO, ILL. 
Steam, Gas and Electric Plants, Shops and Manufac- 
tories, Cold Storage and Refrigeration. 


ROBERT MCF. DOBLE, 
MECHARICAL, HYDRAULIC, BLECTRICAL 
ENGINEER. 

Consulting, Supervising, Constructing. 
MILLS BUILDING, SAN FRANCISCO 


SYDNEY F REYNOLDS, 
TORREY, PA., U. S. A. 
Architect, Builder, Draughtsman, Electrical, Mechanical, 
Mining and Civil Engineer. 
Correspondence Solicited Work Guaranteed. 


ORLAN CLYDE CULLEN, 
NO. 700 7rnST.,N.W., WASHINGTON, D.C. 


Registered Attorney U. S. Patent Office. 
Counselor-at-Law U. S. Supreme Court. 


United States and Foreign Patents. Caveats, Trade 
Marks and Copyrights. 


Cc. A. DIETERICH, 
COUNSELOR AT Law, 
SOLICITOR or U.S. ano FOREIGN PATENTS, 
229 BROADWAY. NEW YORK CITY, N. Y. 

Litigation affecting Letters Patent, etc. 


Special attention devoted to inventions re- 
lating to 


STEAM ENGINEERING. 


Please mention The Engineering Magazine when you write. 
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Wacter KeNnNeDY, 


PITTSBURG, PA. 
Contracting and Consulting Engineer. 


BLAST FURNACES. ROLLING MILLS. 
Bessemer and Open Hearth Steel Works, Etc. 


PATENTS GUARANTEED 


Our fee returned if we fail. Any one sendin 
sketch and description of any invention wi 
ptly receive our opinion free concerning 
patentability of same. ‘* How to Obtain a 
Patent" sent upon request. Patents secured 
through us advertised fur sale at our expense. 


Jol 


AINED 
Litigation Conducted..... 


WM. N. CROMWELL, 
1003 F ST. N.W. WASHINGTON, D.C. 


Patents taken out through us receive sp 
notice, without charge, in THE PATENT RECORD, 
an illustrated and widely circulated journal, 
consulted by Manufacturers and In 

Send for sample copy FREE. Address, 

VICTOR J. EVANS & CO. 
(Patent Attorneys,) 
Gvens Building, WASHINGTON, BO. C 


KBUFFEL & ESSER CO., 


Surveying Instruments, 
Drawing Materials, 
NEW YORK. 


BRANCHES : 
Chicago St. Louis, 
San Francisco, 


Write for Illustrated 
Catalogue. 


Tow DRAWING \MSTRUMERTS 
Taco ALTEMEOER SONS, 
BAS Ave. 


for acceptable ideas. 
State if patented. 
THE PATENT RECORD, 
Baltimore, Md. 


EUGENE DIETZGEN CO. 


Chicago: New York: 
181 Monroe St. 119-121 W. 23d St. 
ENGINEERING AND. .... 


DRAWING INSTRUMENTS 


Profile, Tracing, Drawing and Blue Print Pa- 
rs, Drawing Boards, Triangles, T Squares, 
ales, etc. Send for our new 224 page 


ILLUSTRATED CATALOGUE, 


THE BRANDIS SONS CO. 


Surveying and Engineering Instruments, 
754 to 756 LEXINGTON AVENUE, 


Catalogues sent on application. Brooktyn, N. Y. 


Please mention The Engineering Magazine when you write. 


A CONTOURED TOPOGRAPHIC MAP of any 
locality, on scale of 400 ft. to | in., contours at 
ft. intervals, will show: 

The best location for railway or highway, 
both in rolling country and in difficult moun- 
tain work. 

It will show the possibilities of a stream for 
power or water supply, indicating dam sites, 
reservoir areas, storage capacity and canal 
locations. 

It will show the possibilities of drainage for 
extensive swamp districts. 

It will show the best manner of handling an 
irrigation problem. 

It will show the *‘ ay” of timber and mineral 
lands, and is the basis for all geological investi- 
gation. 

It will afford the information which the in- 
vestor and engineer desire in the preliminary 
stages of every work of magnitude. 

THE COST of such a map, Scale 400 feet to 1 in., 
5 ft. contours, is about $50 per square mile ‘This 
office maintains a corps of expert topographers 
ready to be sent anywhere. Address, 


JOHN W. HAYS, 


M. AM. Soc. C. E., 
3 South Adams St., PETERSBURG, VA. 
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S€n0 FOR * caTALOGUE 


SCHOOLS AND COLLEGES 


The Worcester Polytechnic Institute, 
WORCESTER, Mass. 

T. C. MENDENHALL, Pu. D., LL.D., President. 
Courses of Study in Mechanical, Civil and Electrical 
Engineering, Chemistry and General Science. New and 
extensive laboratories in Engineering, Electricity, Phys- 
ics and General and Industrial Chemistry. Special 
facilities in Steam and Hydraulics. 200 page entalogue 

showing positions filled by graduates, mailed free. 
Address J. K. MARSHALL, Registrar. 


Michigan College of Mines, 


HOUGHTON, Micx. 


_An Engineering School with unique location, 
giving it unusual facilities. Distinctive methods 
of instruction. Special courses given. All work 
in charge of widely experienced men. Catalogue 
giving list of gone and their occupations on 


application. Address 
F. W. McNarr, President. 


Sheffield Scientific School of Yale 
University, NEW HAVEN, Conn. 


Courses in Civil, Electrical and Mechanical Eng ing; 
in Chemistry, Pure and Applied ; in Botany, Zoology, Mizer- 
alogy and Geology: in studies preparatory to Mining and 
Metallurgy; in Biology, with special reference to preparation 
for a Medical Course ; and in General Scientific Studies, with 
English, French, Spanish and German, Political Economy, 
History, etc. For pro, 

Professor 


‘amme address. 
USSELL H. CHITTENDEN, Director. 


Lafayette College, 
EASTON, PA. 


Thoroughly equipped technical courses in 
CIVIL, MINING AND ELECTRICAL 
ENGINEERING AND CHEMISTRY. 


For Catalogues address 
Tue REGISTRAR, 


Lehigh University, 
SOUTH BETHLEHEM, Pa, 

The University offers courses in General Litera- 
ture, in Civil, Mechanical, Mining, and Electrical 
Engineering, in Metallurgy, Analytical Chemistry, 
Geology, and Physics. 

For further information, for Registers of the 
University, and for descriptive circulars of the 
different courses, address 

Tue Recistrar oF LenicH 
South Bethlehem, Pa. 


University of Wisconsin. 


All the engineering courses, besides a General 
Course, with liberal electives for persons not ex- 
pecting to follow engineering as a profession, in 
Engineering Science and Practice. Athletic advan- 
tages unexcelled. Fees moderate. ‘‘Madison has 
the most magnificent site of any inland town in 
America,” and it is as healthful as it is beautiful. 
Address 

J. B. Jounson, Dean College of Engineering, 

Madison, Wis. 


University of Tennessee 


KNOXVILLE. 


Four years courses in Electrical, Civil, Mechanical 
and Chemical Engineering. Well equipped labora- 
tories and shops. Climate excellent. Expense low. 

For Catalogue and detailed information aidress 

Recistrar, Knoxville, Tenn. 

Send ten cents in stamps for Vest Pocket Manual 

for Engineers. 


The Rose Polytechnic Institute, 


TERRE HAUTE, Inptana, 


A College of Ragiusering, Courses in_Mechan- 
ical, Electrical and Civil Engineering, Chemistry 
and Architecture. Extensive shops and Labora- 
tories. Expenses low. Nineteenth year. . 
For catalogue, address : 
C. L. Megs, President. 


University of Kansas. 
SCHOOL OF ENGINEERING. 


Courses in Civil, Mechanical, Electrical, Mining 
and Chemical Engineering. Well equipped science 
and engineering laboratories. New shops and 
power plants. New physical and chemical build- 
ings. Teachers with professional experience. 
Tuition free to Kansas students. Nominal fee for 
others. For catalogue or information, address 

F. O. Marvin, Dean, Lawrence, Kansas. 


New York Military Academy, 


CORNWALL-ON-HUDSON, N. Y, 


Prepares especially for the great Technical Schools, 
Practical Courses in Science, Language, Manual 
Training and Drawing. 


For Catalogues apply to the Superintendent. 


McGill University, Montreal. 


Courses in Civil, Mechanical, and Electrical En- 


gineering; Mining Engineering and Metallurgy; 

Chemistry; Architecture. Also full courses in 

Arts, Law, Medicine, and Veterinary Science. 
For further information and for the University 


Calendar, address 
W. VauGuan, Registrar. 


Clarkson School of Technology, 


THOMAS S. CLARKSON MEMORIAL, 

POTSDAM, N. Y. 

Courses leading to degrees of Bachelor of Sciencein 
Civil, Electrical and Mechanical Engineering, compris- 
ing four years of thorough training and resident col- 
legiate work in theory and practice of engineering. Well 
equipped shops, laboratories, drafting rooms and power 
plant. Located near Massena and the engineering de- 
velopments along the St. Lawrence River. Healthful 
climate Tuition moderate. Wm.S Atpricn, Director, 


Please mention The Engineering Magazine when you write. 
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Massachusetts Institute of Technology, 
BOSTON. 
HENRY S. PRITCHETT, Ph. D., LL. D., President. 
The Institute offers four-year courses in Civil, Me- 
chanical, Mining, Electrical, Chemical and Sanitary 
Engineering; in Architecture, Meiallurgy, Chemistry, 
Physics, Biology, Geology; in Naval Architecture and 
in General Studies. 
Catalogues and detailed circulars of information will 
be sent free on application. 


H. W. Ty er, Secretary, 491 Boylston St., 
Boston, Mass. 


Polytechnic 


Institute, 
Troy, N. Y. 


Local examinations provided for. Send for a Catalogue. 


PRATT INSTITUTE, 


Brooklyn, N. Y. 

TWO YEARCOURSES IN APPLIED ELECTRIVLITY 
AND IN STEAM AND MACHINE DESIGN, 

Modernly equipped Shops, and excellent Labora- 

tory facilities in Physics, Chemistry, Electricity, 


eam, Strength of Materials and Hydraulics. 
Write for catalogue and particulars. 


Stevens Institute of Technology 


provides a course of study of four years’ dura. 
tion, covering all that appertains to the profes- 
sion of a 


MECHANICAL ENGINEER. 


Complete Mechanica, =iectrical, Physical and 
Chemical Laboratories. For particulars, address 


Stevens Institute of Technology, Hoboken, N. J 


fhayer School of Civil Engineering. 


DARTMOUTH COLLEGE, HANOVER, N. H. 


Essentially a post- _graduate course of two years, 
requiring adequate preparation. in mathematics 
—including calculus and descriptive geometry— 
physics, chemistry and astronomy. Established 
1871. Small classes; constant contact with_ in 
structors. Degree of Civil Engineer. For Cata 
logue, program of requirements, etc., address, 

rof. ROBERT FLETCHER, Director. 


Harvard University. 


The Lawrence Scientific School. 


offers professional courses leading to the degree of 
S. B., in Civil, Mechanical, and Electrical Engi- 
neering; Mining and Metallurgy; Architecture; 
Landscape Architecture; Chemistry; Geology: 
Biology, etc. Graduates of colleges may be ad- 
mitted ei examination. For information, 
address J. Love, Secretary, 16 University Hall, 
Cambridge, N. 8: SHALER, Deay. 


A CHANCE 


to fill a better position will come to you some 
time- Are you prepared to fill it? We can 
teach you by mail in your spare time what you 
must know and help you to 


Earn more 
while learning 


Fees within reach of all. 
Courses for Home Study in 


ENGINEERING 


MECHANICAL. ELE.TRICAL, STEAM, CIVIL. 
A'SO MINING & METALLURGY, MECHANICAL 
DRAWING, BUSINESS & ENGLISH BRANCHES, 
ART, ARCHITECTURE & JOURNALISM. 


Best Books free. 


Write for free catalogue No. 9, with full par- 
ticulars, sample pages of books, drawing plate, 
and booklet “ //ow to Earn More” with letters 
from students all over the world, 


THE CONSOLIDATED SCHOOLS, 
156 FIFTH AVENUE, NEW YORK. 


BOOKS op 
PRACTICE 294 THEORY 


HAWKINS SERIES 


for LENCINEERS 
OD) STEAM? “ELECTRICAL 


ENGINEERING 
CheoAudel ® Co. Pub. 


63 FIFTH AVE. NEW YORK 


Our free book- 
let, “Are Your Hands 
Tied?" tells you how to do it. 
Thousands have largely increased 
.— salaries by following our plan. 
TEACH BY MAIL Mechanical 
or Engineering; Dra 
Bookkeeping; Ornamenta al 
anish; French, ete, Circu- 
ct that interests 
Schools, 
Box Scranton, Pa. 


Please mention The Engineering Magazine when you wriie. 
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LUNDELL MOTORS 


are built on scientific principles. They 
are non-sparking, have a high efficiency, 
a strong torque and give the best possible 
commercial value. Send for descriptive 
bulletin, No. 01206. 


SPRAGUE ELECTRIC CO. 


GENERAL OFFICES: 
527-531 West 34th St., NEW YORK 


Locations for Industries COAL... Water, 
The name of the Chicago, Milwaukee & St. Paul Railway has long been identified with soe 


measures for the general upbuilding of its territory and the promotion of its commerce. The Chi- 
cago, Milwaukee & St. Paul Railway Company’s 6600 miles of railway traverses eight States, namely: 


NORTH DAKOTA MINNESOTA NORTHERN MICHIGAN | 
SOUTH DAKOTA 1OWA WISCONSIN | 
Express Passenger Trains, Fast MISSOURI ILLINOIS ; 


Freight Trains Throughout which comprise a territory full of natural resources and advantages, 

The Chicago, Milwaukee & St. Paul Railway Company gives unremitting attention to the de- 
velopment of local traffic along its lines, and, with this in view, seeks to increase the number of 
manufacturing plants on its system. It has all its territory districted in relation to resources, 
adaptability and advantages for manufacturing. Specific information furnished manufacturers in 


d itabl 
focations, Address, LUIS JACKSON, Guiding, 


NICKERBOCKER QPECIAL 


—AND— 


South-Western Limited, 
Pamous Trains Between 


ROSTON, CINCINNATI, 
NEW YORK, CHICAGO, 
WASHINGTON, 8T. LOUIS, 


Big Four Route 


by using the NEW YORK CENTRAL, 
BOSTON & ALBANY, 


Remington 


Cafe, Library, Dining and Sleeping Cars. « 
Ww. J. LYNCH, W. P. DEPPE, 
Typewriter users testify . Genl. Pass. and Tkt. Agt. Asst, G. P. and T. A. 


Cincinnati, 
that it gives a better 


return for the in- ip 
vestment than any HENRY CAREY BAIRD & CO., 
other writing Pusiisnens, Booxse.tens & Imrontans, 
machine. 810 Walnut Street, Philadelphia, Pa., U.S. A. 


Our New and Revised Catalogue Practical and Sci- 
pages, ‘ebruary 1, 1898, and 
our other Catalogues and Circulars, the whole covering eve! 
WYCKOFF, SEAMANS & BENEDICT, branch of Science applied to “ oo ber} free, and ea 
postage to anyone in any part of the world who will furnish 
327 Broadway, N. his 
Please mention The Engineering Magazine when you write. 


Save $ 
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if 
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NEW IDEA 


This machine is especially designed for computin rele for factories, mills, contractors, etc. 

It cannot make mistakes, and hand'es fractions ont difficult calculations as quickly as even numbers. 

This machine will pay for itself in a very few weeks by saving to you the “odd cents” usually allowed 
to save working difficu't fractions. Agents Wanted. 


SEND FOR FULL DATA—FREE ON REQUEST. 
CARLTON MFG. CO., 76 Franklin St., New York. 


LESS THAN FACTORY COST 


SHANNON CABINET 


QUARTERED OAK, WITH INDEXES, COM- 
PRESSOR COVERS AND PERFORATOR. 


To appreciate this offer ask your dealer his price. We 
have been making these goods for nearly a quarter ofa 
century for others to sell, and those we now offer under 
our own name are superiortoany previously made. The 
Shannon File has been the standard for mas A years 

8 and 


ugh- 

rice you cannot afford to 

be without one of these valuable additions to your office. 
Write at once and let us oe Sp one on approval. Next 


month one will cost you twicé as much. 


VETTER DESK WORKS, 


Please mention The Enginecring Magazine when you write. 
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A 
is twelve Drawer Veiter 
4 other valuable papers. Once properly filed they remain 
| |: = soand can be referred to without removal from the file, 
} or any paper may be removed without the 

others. he papers being fastened, they cannot fall out 
and become liost. The simplest, quickest and most 
economical system of filing in existence. Used by the 
2 | # 

a Established 1879. ROCHESTER, N. Y- 


TYPEWRITERS 


The Manifolding at- 
tachment automatic: 
ally feeds paper and 
carbon into the ma- 
chine, thus saving 
twenty-five to fifty 
per cent. of time in 
manifolding. The 
same movement that 
removes the complet- 
ed work reinserts 
new set of forms. 
The bill, order, rec- 
ord sheet and as 
many other copies 
as may be required, 
at one operation. 


A writing, tabulating, 
manifolding, book 
recording machine 
for the counting 
house, railroad of- 
fice, record office, 
with special attach- 
ments for each line 
of business. Writes 
everything, tabulates 
—automatically lo- 
cating the decimal 
point; manifolds 
twenty good copies. 
Writes in books of 
any size, and any- 
where a pen will. 


The Elliott Book Typewriter 


does many kinds of work impossible with any other writing machine. It tabulates reports, regard- 
less of size. All machines are equipped with tables and decimal tabulators. It manifolds a large 
number of good copies, makes the bill and entry in the sales book at one operation; writes on thick 
cards, regardless of size or thickness, and writes records in books. In addition to all these dis- 
tinctive and exclusive features it does everything that any other writing machine does—and does it 
better. With all its advantages, 
THE ELLIOTT BOOK TYPEWRITER 
costs no more than others, which do only a part of this work. There is no large business in which 
this machine will not save its cost within three months, besides adding to the efficiency and speed of 
the work. 
Tell us your business and we will tell you where the machine will save you money. 


The Elliott @ Hatch Book Typewriter Co. 


256 Broadway, New York. 
85 Dearborn St.. Chicago. Retz Bidg., Phila. 1307 F St.,N.W., Washington. 708 Smithfield St., Pittsburg. 


Please mention The Engineering Magazine when you write. 
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TRANSPORTATION 


Consider 
this 


Your factory may be perfectly 
constructed, thoroughly equips 
ped and ably managed, but uns 
less judiciously located perfect 
construction, equipment and 
management will not enable 
you to earn dividends. We 
are glad to report on available 
and favorable locations open to 
all classes of industries on the 
lines of our System in Illinois, 
Missouri, Kansas, Oklahoma, 
Indian Territory, Texas, Colors 
ado, New Mexico, Arizona 
and California. 


JAMES A. DAVIS, 


Industrial Commissioner, 


Atchison, Topeka & Santa Fe 
R’wy System, 


2 CHICAGO. 2 


THE ALTON’S ENGINEER. 
Ir YOU WILL SEND THE ADDRESS 
OF A PERSON WHO, WITHIN A YEAR, 
WILL HAVE USE FOR THE CHICAGO 
& ALTON RAILWAY 


(TERRITORY COVERED OUTLINEDIN 
ABOVE MAP), WE WILL MAIL TO YOU 
A PICTURE, 4%4X3 INCHES, OF THE 
ALTON’'S ENGINEER. IF, IN ADDI- 
TION, YOU WILL TELL US IN WHAT 
PUBLICATION YOU READ THIS AD- 
VERTISEMENT, WE WILL SEND TO 
YOU A PAMPHLET ABOUT THE BIG- 
GEST CAMERA IN THE WORLD. 
Gro. J. CHARLTON, 
PassencGeR AGENT, & 


Raitway, 
CHICAGO, ILLINOIS. 


OF INTEREST TO 


MANUFACTURERS 


Write for a copy of pamphlet 
just issued by the 


Illinois Central R.R. 


COMPANY 


giving reliable informa- 
tion concerning nearly 
200 desirable locations for 
industries, and entitled 


INDUSTRIAL SITES 


IN TEN STATES. 


acooress GEORGE C. POWER, 


Jadustrial Commissioner, Illinois Centra] Railroad, 


Room 606 Central Station, CHICAGO, ILL. 


Please mention The Engineering Magazine when you write. 


MONON 

TRAINS FOR 
Lafayette 

W. Baden Spr 

Fr.Lick Spr. 
Louisville 
MammothGve 
Chattanooga 
New Orleans 
All Southern: 


TRAINS 


AND C.H.&D 


LUXURIOUS PARLOR AND DINING 
CARS BY DAY. 

PALACE SLEEPING AND eae 
MENT CARS BY NIGH 

6 TRAINS DAILY BETWEEN 
CHICAGO AND THE OHIO RIVER 
FRANK J. REED cor CHASM. ROCKWELL 
PRES.© MOR CHICAGO. 


Gh 
Mi Vie 
— 
CHICAGO 
a 
: | 
indianapolis 
4 | Dayton 
| Cincinnati 
| Asheville 
| | Atiante 
| Jacksonville 
St Augustine 
|||| | Tampa 
Cities ANY TIME Havana 
LOUISVILLE 
INPIANAP@LIS. 
| AND | 
CINCINNATI 
| sovia | 
wy. 
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Wrecking 
A Business 


Many firms with fine opportunities 
have thrown them away by not realiz- 
ing the need in their offices of a sys- 
tem of accounting that would en- 
able the managers to master the 
scores of important details so neces- 
sary in these times of fierce compe- 
tition. 

The rock on which most business 
enterprises is wrecked is “Ignorance 
of the cost of production.” The 
number of failures from this cause 
is almost incredible. 

Our able accountants can devise a 
“Cost Accounting System” which will 
enable you to determine the exact 
cost of articles you make. Such a 
system is an invaluable safeguard in 
protecting you from losses through 
price cutting. 


Cost accounting is but one branch of 


Baker-Vawter 
Business 
Systems 


which are carefully thought out and 
planned to fit your particular busi- 
ness. They are the result of ex- 
amination of office and factory work 
in almost every line of trade and can 
be adapted to any line of business, 
saving both time and money. 


Baker-Vawter Company’s account- 
ants, guided by practical experience 
and common sense, will analyze your 
business, devise and install a simple 
and perfect system at a reasonable 
charge, which will save its cost many 

“ times. As often as required compe- 
tent auditors will make examinations 
and reports. 


Please write for pamphlet, “The Out- 
come of Unintelligent Competition,”’ con- 
taining pertinent and wholesome truths. 


We are the originators of the Perpetual Led- 
ger and other time saving loose-leaf systems. 


BaKker-Vawter Co. 
149 Washington St., Chicago. 


Accountants, Auditors, 
Devisers of Business Systems, 
Manufacturers. 


Representatives in all Principal Cities. 


“BUSINESS SYSTEM” | 


is the title of our 64-page book acing and explaining 
model business meth- 
ods used by our largest 
and most successful 
business houses—it is 
free upon request. 
it GATHERS 
ANGES 
CLASSIFIES 
INDEXES 
every class of business, 
Records on Lists—it 


increases Profits 
Reduces Expenses 


««Macey’’ Patent 

SIDE-LOCKED CARDS 
require no unsightly and 
wasteful holes ts mar the 
writing surface. 


YOUR CHCICE 
of three ~~ inct card-locking 


$1.25 
e— UPWARD — 
“~ ” 
Card 
ys 
complete System 
On Approval. We ship every article “Om Approval,” 
.. , to be returned at our expense if not 
found positively ¢4e dest ever sold at so low a price. 
We Prepay Freight to all points east of the Miss- 
, issippi and north of Tennes- 
see. (Points beyond on an equal basis. 
Write for our Catalogue No. *D D5.” 
THE FRED MACEY CO., Lid., Grand Rapids, 
Branches : 
ew York, Boston, 
293-295 Br 417 Federal "st. 
Cnicaco, New York Life Building. 
G60LD MEDAL Highest award at the Pan American 
Exposition. But one in twenty ex. 
hibitors received a Gold Medal. Only 39 out of over 15,000 ( 


exhibits received gold or silver medals for artistic instal- 
lation—the “ Macey exhibit was one of the 


furniture manufacturers so honored 


THE COST OF 
PRODUCTION 


By CHARLES J. WATTS. 
A book about cost systems for the ma- 
chine shop, foundry or general factory. 


Of vital necessity to By years of experience 


every progressive manu- in the actual use of these 
facturing concern is the systems Mr. Watts is able 
accurate and systematic to demonstrate fully their 
recording and comparing advantage to every branch 


of cost accounts. of production. 

The systems shown afe practical and 
simple in operation and complete in results. 
Numerous illustzations show the application 
of the system even to the smallest detail. 
YOU can use the system in your shops. 
They are simple enough for the smallest 
shop—complete enough for the largest 
works. 

You need this book whether your busi- 
ness is large of small. 

Printed from large Caslon old style type on good hea’ 
paper with wide margins. Bound in two styles. Clot 


with title and cover design, $2.00. Substantial paper 
covers, $1.00. Carriage prepaid. 


THE SHAW-WALKER CoO., 
MusKegon, Mich. 


Please mention The Engineering Magazine when you write. 
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Has It Occurred to You 


Why we advertise? The 
reason is that we wish to 
extend to you a very cor- 
dial invitation to learn 
what we have to offer. 
We: are the manufac- 
turers of the . .. 


Sterling Special 


Incandescent Lamp. 


A lamp that gives an 
equal distribution of 
light and full rated 
candle power at all 
light-giving points of 
the bulb. Study the de- 
sign of the filament, and 
then realize that from 
the tip, where the ordi- 
nary lamp will give yon 
from 5c. p. to 8c p. we 
give your6c. p. Absolute 
tests have demonstrated that the Sterling Special, from all light-giving points, 
shows full-rated candle power. We manufacture in all voltages, in all candle 
power and wattage. Why buy 16c. p. and only get 8c. p ? Why not get what 
you pay for ? 

Send for Catalogue, for Price-Lists, for Samples—all are free. Learn the 
truth of our claims. Let us prove to you facts which cannot be disputed. Do not 
decline our invitation. 


Sterling Electrical Mfg. Company | 


WARREN, OHIO. 


Locan, Greco Harpware Co., Pittsburg, Pa. 

THe MclIntosu, Huntincton Co.. Cleveland, Ohio. 

THe Mitier, Serpen Evectric Company, Detroit, Mich. 
A. W. Dwicut, San Francisco, Cal. 


Branch Offices : 


| Francis GRANGER, No. 26 Cortlandt Street, New York. 
| 


Please mention The Engineering Magasine when you write. 
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221 5th Ave., Chicago, I11. 


ENGRAVINGS 
FOR COMMERCIAL PRINTING. 
HALF 


TONES, 


ELECTROTVPES 


OBSERVE THE ADDRESS> , 
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THE DULLEST BOOK 
ON THE SHELF..... 
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is an old catalogue. Nothing else 
in print is quite so weary, stale, 
flat and unprofitable. 

Yet business houses old enough 
to know better allow years to pass 
without revising their catalogues. 

Stinginess? Not at all. More 
likely indifference or reluctance to 
tackle a tough job. 

Mountains of difficulty shrink 
into mole-hills if you let us make 
you a new catalogue. Give us 
the raw facts and we do every- 
thing. Copy, pictures, printing, 
binding—-we furnish all, and we 
take as much care with a small 
issue of a little book, as with a 
great output of a sumptuous 
volume. 

We shall be happy to furnish 
estimates. The reasonableness of 
our charges will open your eyes. 


Trade Paper Advertising Agency, 


150 Nassau St., NEW YORK. 
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Advanced Practice 
in the Smithy 


They remove smoke completely. 
They prevent escape of gases. 
They obviate overhead pipes. 
They are indestructible. 


Originated and Exclusively Con- 
trolled by patents of this Company. 


Type used in the leadiug railroad shops. Buffalo Forge Co., 


Complete lines of Down-Draft Forges for all Purposes. 
SEND FOR OUR ILLUSTRATED CATALOGUE. BUFFALO, N. Y. 


THE PASSAIC ROLLING MILL CO. 


W. O. FAYERWEATHER, Pres. & Treas. GEO, H. BLAKELEY, Cx. Ena. JOHN K. COOKE, Gen. Mar. 
Design, Manufacture and Construct all kinds of Iron and Steel Work for 


BRIDGES AND BUILDINGS, 


Roofs, ee Stations, Train Sheds, Railway and wey Bridges and Viaducts, Standard Railroad Turntables, 
and Structural Steel Work for Buildings. Plans and Specifications furnished upon application. 
MANUFACTURERS OF HIGH GRADE IRON, OPEN HEARTH STEEL ano STRUCTURAL SHAPES. 


«PHONO-ELECTRIC” 


“IT’S The most reliable wire for Trolley, Tele- 
TOUGH.” phone and Telegraph lines. 


BRIDGEPORT BRASS CO. 


19 Murray Street, - - - New York. 


PAINT TALKS. 


An ‘inert pigment” offers the best protection., 
May wes nd you booklet showing wherein 


“SUPERIOR GRAPHITE PAINT” 


fulfills this requirement of a Structural 
Steel or Bridyescoating. 


Manufactured solely by 
DETROIT GRAPHITE MFG. CO., 


OETROIT, MICH. 
New York. Boston. Chicago. 


THE BRISTOL COMPANY, 


WATERBURY, CONN. 
MANUPACTURERS OF BRISTOL’S RECORDING 


Vacuum Gauges, Thermometers, Am mere re Meters, 
and Watt Meters. Make continuous Records Day and ight. Pully pant 


New YORK BRANCH: 121 LIBERTY ST. 
SILVER MEDAL, PARIS EXPOSITION. 


Please mention The Engineering Magazine when vou write. 
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ENGINEERING MISCELLANY 
THE BUCYRUS COMPANY 


STEAM SHOVELS AND DREDGES. 
EXCAVATING MACHINERY OF EVERY KIND 


RAILROAD WRECKING CRANES AND PILE DRIVING. 
CENTRIFUGAL DREDGING PUMPS. 


SOUTH MILWAUKEE, WIS., : - - U. S. A. 


MORISON SUSPENSION FURNACES 


FOR LAND AND MARINE BOILERS. 


UNIFORM THICKNESS, 

EASILY CLEANED, 

UNEXCELLED FOR STRENGTH, 
ALSO, 


FOX CORRUGATED FURNACES. 
Sole Manufacturers In the United States. 


THE CONTINENTAL IRON WORKS, 
West and Calyer Streets, NEW YORK. 
Near roth and 23d St. Ferries. Borough of Brooklyn. 


GARRISON, 


Kent Ave., cor, South 10th Street. 


Geand or E, 23d Street Ferry BROOKLYN, N. 


STEAM PUMPS. 

VACUUM PUMPS. 
FILTER-PRESS PUMPS. 
DRY AIR COMPRESSORS. 


VACUUM APPARATUS. 
CONDENSERS. 
AMMONIA FUMPS. 
ACID BLOWERS. 


WESTON GENTRIFUGALS, 


Sugar Machinery, Elevators and Carriers. 


The latest thing in Centrifugals is the Weston Patent Centrifugal 
Machine, with the Watson, Laidlaw & Co.'s Patent Water 
Motor attached to the same. 


Turret Lathes, Friction Clutches, Milling Machines, 
Chucks and Side Rests, Hangers, Oil Separators, Beit 
Knives, Belt Knife Splitting Machines and Rubber 
Rolls for Same. Sd SEND FOR CATALOGUE. 


Westen Water eter American Tool and Machine Company, 
Centrifugal BOSTON, MASS., U. S. A. 


COAL HANDLING MACHINERY _ | 


Constructed from Special Designs to meet every requirement in the -. 


Rapid and Economical Handling of Coal. 
Send for Catalogue. Complete Coal nandling Plants Constructed. 
GEORGE HAISS MFG. CO. /4lst St. and Rider Avenue. NEW YORK. 


Please mention The Engineering Magazine when you write. 
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RAILWAY EQUIPMENT 


Westinghouse Friction Draft Gear 


Injury to Rolling Stock 


Reduced to a Minimum 


The 


Westinghouse Air Brake 
Company 


Pittsburg, Pa. 


Please mention The Enginecring Magagine when you write. 
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POWER-PLANT EQUIPMENT 


The illustration shows one of eight 
Westinghouse Corliss Steam Engines 


now being operated in the largest urban lighting and power 
station in the world, 


by Westinghouse, Church, Kerr & Co. 


New York, Chicago, Boston-—Engineers— Pittsburg, Philadelphia, Detroit. 


Each engine at its most 
efficient load is rated at 
6,500 H. P., but will work 
up to a maximum of 
10,000 H. P. The design 
representing the highest 
and most efficient state of 
the art of engine building, 
isthe work of . . . . 

The 
Westinghouse 


Machine Co. 
Pittsburg. - Designers and Builders—Chicago. 
Write nearest office of Westinghouse, Church, Kerr & Co. 


The Demand for a Strongly Constructed Motor, Efficient and 
Reliable in Service, is fully met, in a superior manner, by the 


Westinghouse Multipolar Motor 


The best argument that 
we can offer to the careful 
purchaser is that thousands 
of these motors are in daily 
use, performing every va- 
riety of service, and with a 
high degree of satisfaction. 
Our salesmen can supply 
you with particulars. . . . 


Westinghouse Electric 
& Mfg. Co., Pittsburg, Pa. 


Sales Offices in all Large Cities. 


Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT . 


PNEUMATIC 
Riveting 


Machines 


For Bridge and 
Structural, 
Boiler and 


CHESTER B. ALBREE 
IRON WORKS, 


28 Market St., Allegheny, Pa. 


Catalogue on Application. 


Three Points. | | WE CON SAVE YOU TIE 


Pneumatic, Electric and Rope-Driven 
Our Pneumatic Tools BOILER SHELL DRILLS, 
work fast. So do others. CHIPPING TOOLS, 

Ours keep on working. 
The valve parts don’t wear ae 
out. Others do. 

Our tools are strong. 
You can give them to Pat, 
Pedro or Black Jim with- 
out fear. With other tools 
—be careful. 

Best two in three wins. 


Send for catalogue of our I’neumatic Portable Electric Wood or Deck Planer. 


Chipping and Riveting Ham- Ask for Descriptive Circulars. 
mers, Rotary Drills, 


THOS. H. DALLETT @ CO., 


Rammers, etc. 
23d and York Streets, PHILADELPHIA, PA., U. S. A. 


Philadelphia Pneumatic NIALLEABLE NICKEL, 


Tool Company, SHOT, PLATES, INGOTS, 


BARS, SHEETS, WIRE. 
1038 Ridge Avenue, Philadelphia, Best Quality for Anodes, German Silver and 


New York. Nickel-Steel. 
ORFORD COPPER CO., 
COPPER BUILDING, 
COR. JOHN AND CLIFF STS., NEW YORK. 
Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 


Compressed Air Riveters, 


© HOISTS, CRANES, 
AIR COMPRESSORS 


and other tools for Shop, 
Yard and Foundry uses. 


Our new line of Portable Riveters 
comprise several styles and sizes, and 
are adapted for any kind of work. 
These Riveters secure the maximum 
pressure on the Rivet, with as little 
weight in the machine as is possible. 
They work rapidly, without jar or 
shock, and give a uniform pressure 
upon every rivet. 


SPECIAL STYLES BUILT TO ORDER. 


Write for Catalogue. 
Portable Pneumatic Riveter. 


PEDRICH @ AYER CO., U's sx. 


CuicaGo OFFIcE: 22-24-26 South Canal Street. CLEVELAND OFFICE: 25 South Water Street. 
PirtsspurG Orrice: Park Building. Boston OFFICE: 128-130 Oliver Street. 
Betz Building, Philadelphia, Pa. 


AUTOMATIC... 
Worm Wheel Hobbing Machines, 


For 
CUTTING 
WORM WHEELS 
without previous 
nicking. 
CAST IRON, 
BRONZE, 
STEEL, Etc. 


A Full Line of MACHINE TOOLS; also, STEEL BALLS, 
from 1/16 inch to 8 inch Diameter. 


Grant Tool Company, 
Catalog on Application. FRANKLIN, PENN, 


Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 


BECKER-BRAINARD 


PLAIN MILLING 
MACHINE No. 25 


is distinguished for its quick- 
ness of movement and ready 
adjustment. Provided with worm 
feed and all the latest improve- 
ments. It is especially adapted 
for general manufacturing. 


We also Manufacture 


Vertical and Tool Room 
Milling Machines, Auto- 
matic Gear Cutting 
Machines and Milling 
Cutters. 


BECKER-BRAINARD MILLING MACHINE CO., Hyde Park, Mass. 


99 


To Cut Shop Costs 


You Need : Whether on 


Modern Duplicate or 
Machinery Job Work 


Use KEMESHITH Millers | 


Expert advice regarding Short Ways to profit 
gladly given upon request. Catalogue Free. 


: The Kempsmith Mfg. Co., 
AGENTS: { SELIG, SONNENTHAL & CO., LONDON. MILWAUKEE, WIS., U. S. A. 
H. GLAENZER & PERRAUD, PARIS. (Makers of Millers for the Metal Trades) 


Whitcomb Planers 


HOLD A HIGH PLACE AMONG 
STANDARD AMERICAN MACHINE TOOLS. 


17 in, x17 in, to 48 in. x 48 in. 


Whitcomb Mfg. Co., 


Worcester, Mass., U.S. A. 


Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 45 


OUR WORK ON BROOKLYN BRIDGE. 


After investigating our Cold Process of Galvanizing, the Chief Engineer of the Brooklyn Bridge has decided to have 
all repairs and new work treated by us. It is handsomer and a better protector than paint, and cheaper in the en d. 

We can interest you on Galvanizing, as we can galvanize objects which cannot be treated by the hot process. Send for 
list of licensees and terms. Sample and custom work done at our factory, 108-110 West 11th Street. 


U. S. Electro-Galvanizing Co., s 3548 Broadway, New York. 


PUNCHING & SHEARING MACHINERY 
& BENDING ROLLS. 


ETC., INCLUDING 
Numerous Time-Saving Devices, 
INDISPENSABLE IN 


Modern Bridge and Boiler Shops, 
Ship Yards, Etc. 


Plate eae | Machine, with Pneumatic Jacks, HILLES & JONES COMPANY, 


r Clamping the Plate. WILMINGTON, DELAWARE. 


We [lanufacture... 


PORTABLE } Rope Driven, 


Electric, 


DRILLS j Pneumatic. 
FLEXIBLE SHAFTS 
Compressed Air [otors, Peck’s Air Drill and 

Reamer, Portable Cylinder Boring Bars, 
Portable Valve Seat Planers, Portable 
Crank Pin Turners, ELECTRIC HAMMERS 
DESCRIPTIVE CATALOGUE FREE, 
STOW FLEXIBLE SHAFT CO., 
Twenty-sixth and Callowhill Sts., 
Frederic Schoff, Prop. Philadelphia, Pa, 


BROOKLYN, N. Y. 


MERRILL BROS., 
475 Kent Avenve, 
= for Circular. 


| 


PALS REEVES & SON, 


PHILADELPHIA, PA. | 
MANGANESE RRONZE, 
PHOSPHOR BRONZE 
AND BABBITT METALS. 


Brass and Phosphor Bronze Castings from 1-4 Ib. to 10,000 Ibs. in Weight. 


Consult the Engineering Index in this Magazine 
for numerous valuable papers on Automobiles. 


Hutomobiles 


Please mention The Enginecring Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 
_ A TIME SAVING 


THREADING MACHINE, 


EITHER HAND OR POWER, 
Designed for threading pipe from % inch to 2 inches inclusive. 
Hand machine can be taken out on a job, along with other 
tools, and attached toa bench or post. 

Full line of adjustable stocks, dies and other tools, 


THE ARMSTRONG 


No. 0 Machine with Power Attachment. 
—Get Catalogue 139.— 189 Centre St., N. ¥. BRIDGEPORT, CONN. 


the Cox & Sons Company, 
BRIDGETON, N. J. 


BUILDERS OF 


PIPE CUTTING and THREADING 
MACHINERY 


Of Thirty Different Styles and Sizes. 


Cut represents our six-inch engine driven 
machine, which has become popular for 
shop work, the installing of large steam 
plants and for use in mines. Attach to it 
a steam pipe and it is ready for use. 


New Catalogue Now Ready 
Philadelphia Office. 215 Race St 


ORBES PATENT DIE STOCK 


OR HAND OR POWER Manufactured by 
co more mr CONTI & CURTIS C8. 


: th other machine of same 
44 Garden Street, 


Send for Illustrated Catalogue. Bridgeport, Conn. 


T= Screwing 
Machine is 
designed for 
heavy and per- 
sistent service. 

Our Quick 
Opening and 

gDieHead 

is what makes [4 
it superior. Ask 
for description ot 
it. 


sent free upon request... 


THE MERRELL MFG. COMPANY, ionomers 


HOWARD IRON WORKS, 


10 Curtis St., TOLEDO, Ohio, U. S. A. BUFFALO, N. Y. 


THE FAIRBANKS CO., 16 Great 
European Office: } Eastern Street, Londen, E. C, 


Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 


Renshaw Ratchet Drill. 


This tool will commend itself wherever used. It is made in two sizes, 
No. 1 taking drills 1-4 to 1:2 and No. 3 taking drills Ie2 tol 122. 


Pratt & Whitney Co., 


HARTFORD, CONN., U.S. A. 


Small Tool Department. 


BOSTON: 144 Pearl Street. BUFFALO: cor. Seneca and Wells Streets. 
PHILADELPHIA: J. W. Cregar Agency, ‘‘The Bourse.’ 


GOULD & EBERHARDT, 


Newark, N. J., U. S. A. 


Eberhardts’ Patent Shapers are the most advanced 
machines on the market. 

Patented ‘‘ Double Triple Quick” Stroke gives roo 
per cent. more strokes over any other construction of 
shaping machine made. 

Patented Extension Base and Support to Table adds 
’| rigidity when taking heavy cuts and furnishes addi- 
itonal means for holding and manipulating work. 

Write for Catalog. 
Eberhardts’ Patent Shapers, Presses, Gear and Rack 
“Double Triple Quick” Stroke Cutting Machines. 


sxtension ease sHarer. || HIGH CLASS MACHINE TOOLS. 


Lathes, Punches, Shears. 


WE want to send you a Folder giving the 
Points of Excellence of this Lathe..... 
FREE ON APPLICATION, 


W. C. YOUNG MFG. CO., woncestEn, mase., 


AM JESSOP & SONS, WEWAGNER. 


Please mention The Engineering Magazine when you write. 


NEW YORK: 136-138 Liberty Street. i CHICAGO: 42 South Clinton Street. 
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MACHINE-SHOP EQUIPMENT 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


Boring and 22 
Turning Mills. 


All Sizes from 37 inches to 24 feet. 


14/«20' Niles Vertical Boring and Turning Mill. 


j With Independently Driven Boring Bar. 
With Center Boring Head. 


MILLS $ With Chasing Head. 


With Turret Heads. 
With Slotting Attachment. 
Im Stock for Immediate Delivery. 


New Yor«K : 136-138 Liberty Street. 
21st and Callowhill Streets. CuicaGco: Western Union Building, 
Boston : 144 Pearl Street. 


PittspurGH: Frick Building. 
Burrato: Seneca and Wells Streets. Sr. Louis: North Third Street. 
Montreat: Chas. Spalding, 50 Cathcart Street. 


Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 


The.... 
Beauty 


of a Grinding Ma- 
chine is that there are 
so many things it does 
cheaper than a lathe 


can. 
Let us send a pamphlet of 
hints on reducing costs 


LANDIS TOOL Co. 


WAYNESBORO, PA. 


| FLANGES, Soft Stee! 


Weldiess Flanges, 


FORGED AND ROLLED FROM SOLID STEEL INGOTS, 


SUITABLE FOR HIGH WATER OR GAS LINES. 
FOR DETAILS AS TO P » ETC., 


LATROBE STEEL CO., 1200 Girard Building, 


EEG.TR | THE PHOSPHOR BRONZE SMELTINGCO. MITEL 
-|2200 WASHINGTON AVE.,PHILADELPHIA. 
ELEPHANT BRAND PHOSPHOR-BRONZE™ 
ray INGOTS, CASTINGS,WIRE,RODS, SHEETS, 
ue — DELTA METAL— 
a CASTINGS, STAMPINGS ano FORGINGS 
ORIGINAL ano MakersIn THe U.S. 


Please mention The Engineering Magazine whe n you write. 
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BALTIMORE,MD,.—3— 
IEAVY MACHINERY 
MACH BL ANED GEARING 
MACHINERY WHITE DantFERTILIZER WORKS, 
GRAIN ELEVATORSar¢FLOUR MILLS, BRASS, COPPER 
TIN PLATE. ROLLING MILLS, CABLE an’MARINE RAILWAYS. 
POOLE-LEFFEL TURBINE WATER WHEELS. 
STINGS 


MACHINE-SHOP EQUI PMENT 


Send for Catalogs of ... 


Multiple 
Spindle Drills, 
Vertical and Horizontal. 4 to 24 Spindles. 
Radial Drills. 

Boring and Turning Mills. 


Baush Machine Tool Co. 
SPRINGFIELD, MASS., U.S. A. 


.G. BARR & €O., 
Worcester, 
Mass., 


HAVE IMPROVED 
THEIR 


, Multiple 
Drills. 


Raising 
Screws 
For the 

Tables. 

If you want “Drilling 


Truths’? Send f 
booklet “56 Point By no 1 to 6 Spindles, Various Styles. 
age.’’ It will interest you. 


The Bickford Drill & Tool Co., 
Cincinnati, Ohio, U.S.A. 


RADIALS BARNES’ 


Heavier Tables, Heavier Columns. 
Mention ‘‘ Engineering Magazine.” 


ove \RON Complete line, ranging from 
imPR LAN ERS ‘ our New Friction Disk Drill, 


a for light work to 42-inch Back 
ANDARD Size 
‘cert IN stock: W. A, WILSON, : Geared, Self Feed Drill. 


15 WATER STREET, ROCHESTER, N. Y. ¢ Send for Catalogue and 


Consult the Engineering Index| W.F. & JOHN BARNES 60., 


in this number. 953 Ruby Street, Rockford. Il! 


Please mention The Engineering Magazine when you write. 
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“‘Brownhoist’’ 
Balanced Cantilever Cranes 


Are the best and Our “Brown 

hoist’’ Catalog 
Cranes for cover- a me scribes many im- 


ing /arge areas in portant installa- 
mill, foundr tions of conveying 
machinery both in 
steel works and storage yards. this Country and in Europe. 


The Brown Hoisting Machinery Co., 


Main Office and Works, Cleveland, Ohio, U.S. A. 


NEW YORK, LONDON, PITTSBURG, 
26 Cortiandt Street. 39 Victoria Street, S. W. Carnegie Building. 


SLARK-ENG-69 


BUILT FOR CONSTANT SERVICE Cranes 
IN ALL SIZES UP TO 200 TONS GUARANTEED. 


PAWLING & HARNISCHFEGER, 


NEW YORK, PHILADELPHIA, 
PITTSBURG, CHICAGO. 


277 OREGON 
MILWAUKEE, WIS, - - U.S.A. 


Electric Fraveling Cranes 


Modern designs, with superior finish and 
strong and solid construction, make our 
Cranes unexcelled. 

TYPES. SEND US YOUR REQUIREMENTS. 


> NORTHERN ENCINEERING WORKS, 
645 ATWATER STREET, - DETROIT, MICH, U.S.A 


The CRANES 
WHITING AIR HOISTS 
Cupola — All types 
800 in Use = 15 Sizes, 


COMPLETE WHITING FOUNDRY EQUIPMENT CO. ENGINEERS 
FOUNDRY PLANTS we AND DESIGNERS, 


Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 
Bevel Gears..... 


Cut theoretically Correct. 
Special facilities for cutting 
Worm, Spiral and Internal 
Wheels. 


HUGO BILGRAM, 
Machinist, 
440 N, 12th Street, 
PHILADELPHIA, PA. 


Williams & Co., 


PHILADELPHIA. 


Write for Catalogue P. 


Gears to Order 


. Nuttall Cut and Planed Gears are 
We are sole manufacturers of the designed to do the work required. 
well known New Process Raw Hide Gears that are “near enough” will 
Pinions. The only pinions made that not give you the satisfactory re- 
are both our “made to order” 
ears wi . . . 
Noiseless and Durable. We estimate from Blue Prints, 
Drawings or Specifications . ‘ 

Thev greatly reduce vibration. 


We also make Metal Gears to order. R. D. Nuttall Company 


THE 
New Process Raw Hide Co. 900-930 Fayette St., 


SYRACUSE, W. Y. PITTSBURG, PA. 


DROP FORGINGS 


FROM MODEL OR DRAWING. 


STRIEBY & FOOTE CO., 


301 Ogden Street, NEWARK, N. J. 


Hydraulic | AMEIICAN C0, |10%0200 bs. 


BRIDGEPORT, CONN. Finished 


Forgings. | estimates given on100| 4 if 
en or more of a Kind. 


Please mention The Engineering Magazine when you write. 


Gearing. 
Ad NJ Morse, 


MACHINE-SHOP EQUIPMENT 53 
THE FLAT TURRET LATHE. 


Does lathe work accu- 
rately up to 2 inches 
diameter by 24 
inches long. 


Jones & Lamson Machine Company, spaincricto, vermont, U.S.A. 


A. B. C. and Lieber’s Codes used. 


English Office: Room 6, Exchange Building, Stephenson’s Place, Birmingham. 
France and Spain: Ph. Bonvillain, 6, Rue Blanche, 6, Paris, France. = 
Germany, Belgium, Holland, Switzerland and Austria-Hungary: M. Koyemann, Charlottenstrasse 112, Dusseldorf, Germany. 


Drilling Machines Engine Lathes 


We build the 
most extensive 
line of Drilling 
Machines of 
anyone in the 
world. 

Our Engine 
Lathes are from 
12 inch to 
24 inch swing 


Send for New Catalogue. 


PRENTICE BROS. COMPANY, Worcester, Mass., U.S.A. 


FOREIGN AGENTS: 


Schuchardt & Schutte, Berlin, Vienna, Brussels, Stockholm, Cologne and 
St. Petersburg. Ad. Janssens, Paris. Charles Churchill & Co., London and Birmingham. 


Please mention The Engineering Magazine when you write. 


t 
g 
4 
: 
= 
) 
} 


EQUIPMENT 


SCREW MACHINES 
AND TURRET LATHES. 


Well designed and accurately built machines 
at a reasonable price. New features include 
New Wire Feed, New Chuck which reduces 
the Overhang, New Power Feed for turret 
slide, New Friction Clutch cn the back geared 
machines, and The Best Counter- 
shaft ever built. 

Send for Catalogue and Testimonials, 


THe PEARSON MACHINE Co., 


45 W. Randolph St., CHICAGO, Ill. 


Cab‘e Address, "e#rson Chicago. Lieber’s Code. 


HIs is our 12% in. x 41 in. Machine for 
Radiators. Nostripping plates required 
under our Split Pattern or Vibrator Frame 
Molding Systems. 
SEND FOR CATALOGUE. 


THE TABOR MFG. COMPANY, 


1742 Hamilton St., PHILADELPHIA, PA. 


James Hartiey & Co., of Manchester Ltd., 55 Victoria 
Buildings, Manchester, Eng. 
Scnucnarpt & Scnirre, Berlin, Brussels, 
ienna, St. Petersburg 


Light Drills 


With one to ten 
spindles. Only one 
belt to a spindle 
needed. With or 
without automatic 
feed. @ @ # 


The Geo. Burnham Co. 


50 Hammond St , Worcester, Mass. 


MILLING MACHINE 


i = = combined with any 


Iron 
ft Planer 


swivels from 
Horizontal to 
Vertical 

With it milling, 
boring and planing 
can done on a 
casting at one set- 
ting. 

Send for 

Catalogue No.,65. 


00 BUYS 


SIMPLE. 


ON THE MARKET. 
PRACTICAL. 


No pump to cut out; 
consuming adjustments to make. 
should be, and the price is right. 

Complete with countershaft and 2 
trueing device, $5.00 F.O B. cars Rockford. 

Better ask us to send you printed matter. 


ROCKFORD, ILL. 


Water Emery 
pest Tool Grinder. 


EFFICIENT. 


no float to rust out; no time 
It’s all that a Tool Grinder 


in. x 2in, wheel and 


B. F. BARNES COMPANY, 


Please mention The Engineering Magazine when you write. 
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a The Adams Company, Dubuque, la. 
] 


PHILADELPHIA, PA. 


STEAM HAMMERS. 


Note.-—We show herewith a 2% ton Hand-Acting Steam 
Hammer with Bed and Anvil Block in p_sition. 
Takes Steam above and below Piston. 
Has balanced Piston Valves and Patent Exhaust 
arrangement. 


2 1-4 TON STEAM HAMMER. 


For Strength, 
Durability, 
Quality of Finish 
Buy the GENUINE COES WRENCH. 


Handle-frame and ferrule in one piece, rigidly keyed to the bar, making practically one solid piece of 
metal; the ferrule and cup tip firmly securing and preventing the wood sides from splitting. 


COES WRENCH COMPANY, Worcester, Mass. 


™ HOWARD CLOCK CO 


Makers of the famous E. Howard & Watches and Clocks. 
TOWER CLOCKS. LECTRIC CLOCKS. 
WATCHMAN'S CLOCKS PROGRAM CLOCKS. 
403,Washington Street, BOSTON st Maiden Lane, NEW YORK. 


Consult the Engineering Index 
in this Number. 


Metal 


. MIDDLEBROOK, Asst. Secretary. 
Please mention The Engineering bce when you write. 


Working 
Machinery | 
THOROUGH INSPECTIONS 

Rivet AND ag 

eng Insurance against Loss or 

Power Presses, Damage to Property and ; 

Rotary Shears, Loss of Life and Injury to ‘iad 
Bending Persons caused by .... a 

Machines. Steam Boiler Explosions. a 
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ENGINEERING 


MISCELLANY 


For‘all Engineering, Manufacturing and Scientific 
Uses. Write for Illustrated Catalogue 1B. 

Also state your ParticularRequirements. 
HOHMANN & MAURER MFG. CO., 
32 Elizabeth Street, - + ROCHESTER, N.Y., U. S. A. 

Lonpon: 57D Hatton Garden. 
New York: 85 Chambers Street. 
Cuicaco: 119 Lake Street. 


Tools for Sheet Metals 


Presses and Punches, 
Squaring and Rotary Shears, 


Tinsmiths’ Tools, &c. 
MADE BY 


Niagara Machine & Tool Works, 


BUFFALO, N. Y. 


PYROMETER 


For measuring temperatures between o and 1600° 
Celsius, equal to 2920 Fahrenheit. Recommended 
by the highest authorities. Successfully used in es- 
tablishments for the manufacture of iron and steel 
and all other metals. Also by boiler inspectors, 
Schools and Colleges, for hardening and annealing 
steel in roll foundries, etc. Descriptive pamphlet 
on application, 


CHARLES ENGELHARD, 41 Cortlandt St., NEW YORK,N. Y. 


There is scarcely any con tition of ill-health that is not 
benefited by the occasional use of a R:I-P-A-N-S Tab- 
ule. For sale by Druggists. The Five-Cent packet is 
enough for an ordinary occasion. The family bottle, 
60 cents, contains a supply for a year. 


ANTED: Reliable, sober and competent fore- 
man for machine shop department. Thor- 
ough mechanic, one who understands up-to- 

date methods of producing work economically, and 
handling men. State experience, give references, 
and salary. Address Great Western Mfg. Co., 
Leavenworth, Kansas. 


**GRAND PRIX”’ 
and 
Decoration 


WOOD WORKING MACHINERY. 


Single Machines or Complete Outfits for All Purposes. 


New Improved Automatic Glue Jointing Machine. 


J. A. FAY & EGAN CO., 


Combined 450-page 
Catalogue 
showing all our 
Machines Free. 
Prices, Cuts 
and details on 
application. 


Seven sizes, to joint 6 1-2 to 18 1 2 feet long. 


212-232 W. Front St., 
CINCINNATI, O. 


BARBER 
COMPRESSORS 


BELT POWER OR 
DIRECT CONNECTED 
WITH ENGINE. 
Twenty different sizes, 
from 3 to 50 tons. 


OVER 500 
in successful operation. 
Booklet 


Send for 
Giving list of users and 
letters m. 


REFRIGERATING AND ICE MAKING MACHINERY. 


BUILT BY 


A. H. BARBER MFG. CO. CHICAGO, ILL. 


WE MANUFACTURE 


COILS 


OF ALL KINDS, 


Ammonia Valves 
and Fittings. 


Catalogue sent on 
application. 


229 South Water St 


Please mention The Engineering Magazine when you write. 
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SHOP LOCKERS. 


to Fill Insurance 
inspection require- 
ments. 

to stand severe use. 
to sell at moderate 
price. 


to keep clothing clean 
and safe as possible. 


in s: ctions to set up 
or change easily. 

of any materia!, 
METAL or WOOD 


Let Us Quote Prices. 


CE, R.1., U.S.A. 


ONE CENT 


INVESTED IN A POSTAL CARD, ADDRESSED TO US, IS ALL IT WILL 
COST YOU TO GET OUR BOOKLET, DESCRIBING OUR PATENT 


Expanded ¥ 
Metal Lockers 


and a sample of the material we use in their con- 
struction: Expanded Metal is a triumph of the steel 
worker’s genius and will interest you if you have 
never seen il: 

To those who have had occasion to use heavy, 
diamond mesh Expanded Metal in other ways our 
Lockers need no better introduction. They are per- 
fectly ventilated, keep themselves clean and are open 
to inspection at all times, so that anv objectionable 
articles, placed in them, are at once apparent. 


Let us tell you about them and explain 
how they will soon pay for themselves. 


MERRITT & COMPANY, 1020 Ridge Avenue, 


Philadelphia. 


WVicase mention The Engineering Magazine when you write. 


|| LOCKERS 
NARRAGANSETT MACHINE CO ig 


POWER-PLANT 


Going Down 


Any establishment that uses the old- 
fashioned friction-making, power-wast- 
ing solid packings, is surely losing 
ground. Competition soon puts such 
concerns far behind in the race. Your 
rivals have learned how to save fuel by 


DANIEL’S 
“P PACKING 


It is the original ‘wedge packing,’’ totally 
different in principle from all others 
(except imitations which infringe our 
patent, and which you'd better not use.) 
Its sliding wedges adjust themselves to 
the rod with the least possible pressure. 
It saves power, saves packing, saves 
labor. 

Mr. W. G. Mack, superintendent of the 
Omaha ‘‘ Bee’’ Building, says: ‘‘ The 
piston of our east elevator was packed 
with ‘“‘P. P. P.’’ Packing in November, 
1900, and now (April, 1901) shows no 
signs of wear or leakage. Flax packings 
would last about six weeks."’ 


Get it of your dealer. 
FREE Our patent steel packing rule saves 
* engineers’ labor, time, trouble, tem- 


er, packing, burnt fingers and swear words. It 
is worth $1.00. Sent absolutely FREE to en i- 
neers who order from us enough “P. P. P.” for 
a trial and mention this paper. 


Manufactured only by 


QUAKER CITY RUBBER CO. 
Philadelphia. 


EQUIPMENT 
NEEDED IN EVERY BOILER ROOM, 


Patented 1921. 


ROLLINS’ 


SELF-EXPANDING 


FLUE CLEANER. 


EFFECTIVE IN 
Smoke Flues or Water Tubes. 
DVRABSLE. 

Write for price list. 
STEPHENSON MFG.CO., 
Makers of Stephenson Bar Belt Dressing, 
ALBANY, N. Y. 


SECOND-HAND 


Dynamos and Motors. 


All Sizes. Repair Any Make. 


Cuarantee Electric Co., 
133 to 139 Clinton St., Chicago. 


“REX SYSTEM” 


(Patented) 
STEEL PUTTYLESS 


SKYLIGHT 
Guaranteed PERMANENTLY watertight. 


L. S. & M. S. Ry. Shops 71,000 sq. ft 
Brown Hoisting lich. Co. 26,000 

Wellman-Seaver Engineering Co. 15,000 
U. S. Navy Yards = 25,000 


NATIONAL SKYLIGHT & 


CONSTRUCTION CO. 
120 LIBERTY STREET, NEW YORK. 


= 


The American Watchmen’s Time Co.'s 
Magneto System, Ba 
FOR NIGHT 

More than TWELVE THOUSAND in 
use. Seven years’ guarantee. 

Electric Time System, Master 
Clock and Secondaries. School Pro- 
gram System. Fire Alarm System. 
interior Telephone System. Employes 
Time Recorder. Be sure to get our 
prices. J. S. MORSE, Treas. 

Established 1882. 
Cable address, JAMINMORSE. 


234 & 235 Broadway, New York, N.Y. 


Please mention The Engineering Magazine when you write. 
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LIGHT 
™ POWER 
™ WILLANS 


ENGINE 


ECCNOMICAL, 
DURABLE,; 
SILENT. 


Built in Standard Sizes 
up to 3,000 horse power. 


American Works: 
BRADLEY MFG. CO., 


Pittsburgh, Pa. 


British Works: 


WILLANS &j ROBINSON, 
RuGby, ENGLAND, 


BROWN CORLISS ENGINE CO., 


DESIGNERS AND BUILDERS OF 


CORLISS ENGINES 


FOR ALL PURPOSES, 


In Units from 100 to 10,000 Horse Power. 
MILWAUKEE, WIS. 


607-8-9 [Matthews Bldg., 
WORKS AT CORLISS, WIS. 


THE WILLIAM TOD COMPANY, 


YOUNGSTOWN, OHIO. 
Reversing Engines 


Blowing Engines, 
Electric Engines. 


& TAYLOR COMPANY 


MANUFACTURERS OF 
Cylinder and Tandem Compound Automatic Cut-Off Engines, Plai : 
le Engines, Tubular Boilers, Firebox Boilers, 
Upright, Boilers, Saw Mills and Saw Mill Machinery. 
Write for Catalogues and Information. 


INDIANAPOLIS, 
» INDIANA. U.S. A. 


COMPLETE POWER PLANTS. 
Please mention The Engineering Magazine when you write. 
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Rice & Sargent Improved Greene 
ENGINES 


for all power purposes. 


AMERICAN LICENSEES UNDER SCHMIDT PATENT 
FOR MANUFACTURE OF 


Superheaters and Engines 


TO USE HIGHLY SUPERHEATED STEAM. 


mig | PROVIDENCE ENGINEERING WORKS, 


PROVIOENGCE, R.1.,U.S 


SOUTHWARK FOUNDRY-& MACHINE: 


PHILADELPHIA, PA. 


<f} SOLE BUILDERS OF THE 


| ADAPTED TO EVERY CLASS OF SERVICE 


-*BLOWING ENGINES-- 
[ WEISS CENTRAL CONDENSING 


BALL ENGINE CO., Erie, 


AMERICAN- BALL DUPLEX COMPOUND ENGINE»”> 
ONNECTER GENERATOR 


Saves Fuel, Saves Time, Saves Repairs. 
Does its work regularly, thoroughly, satisfactorily 
and doesn’t make a noise about it. An up-to-date pro- 
duct of skill and experience. Engines, generators, 
motors, all our own make, 
AMERICAN ENGINE CO., 
20 Rari'an Avenue, - BOUND BROOK, N. J. 


New York Orrice: 95 Liberty Street. 


Please mention The Engineering Magazine when you write. 
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The Ball & Wood Co., 


Automatic 
Cut-off Engines. 


Simple and Compound. Horizontal and Vertical. 
Send for Descriptive Catalogue. OFFICE, 120 LIBERTY ST., NEW YORK. 


Harrisburg 


HARRISBURG STANDARD COMPOUND ENGINE—~oIRECT CONNECTED STYLE 


8 TO 3,000 HORSE-POWER Harrisburg ——. W orks 


HI@M SPEED, MEDIUM SPEED AND 


Please mention The Engineering Magazine when you write. 
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ALLIS-CHALMERS CO. 


SUCCESSORS TO.. 
THE EDWARD P. ALLIS CO., Milwaukee. ‘GATES IRON WORKS, Chicago. 


FRASER & CHALMERS, Chicago. DICKSON MFG. Scranton. 4 


Corliss Engines 


Pumping, Blowing 
and Hoisting Engines. 


Riedler Pumps and 
Compressors. 


BRANCH offices: GENERAL OFFICES: 


INNEAPOLIS. . LONDON. HOME INSURANCE BLDG. 


ESTABLISHED. 


FOR ALL POWER PURPOSES. 


HAMILTON-CORLISS 


Correspondence Solicited. Call for Catalogue B, 


Highest Efficiencyand 
Superior Construction. 


Non-Condensing. Condensing. Compound. 
Triple-Expansion or 
Quadruple Expansion. 


able Economy of Fuel and Steam. 


THE HOOVEN, OWENS RENTSCHLER CO., HAMILTON, OHIO, U. S. A. 


* Superiority Safe, 
The “MONARCH” Engine-Stop System. 
ure. 
Over 500 of these SYSTEMS in use on many of the largest plants in this country. 
With the use of the MONARCH SYSTEM it is oe for an engine to run away; 
engine can also be stopped, in case of emergency, from any portion of the plant by 
pressing an electric button. NO CONNECTION WITH THE GOVERNOR. It 
CLOSES THE THROTTLE. INVESTIGATE. Write for 1901 Illustrated Catalogue. 


Consolidated Engine Stop Co., successor to The Monarch Mfg. Co., Waterbury, Zonn. 


L. W. SWEET. (N.A.S. F.), Secretary 


Please mention The Engineering Magazine when you write. 
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(Tandem Compound.) Frick Company, Waynesboro, Pa., U. S.A, 
ECLIPSE CORLISS ENGINES. 


4oto2000H. P, Allstyles. Send for Illustrated Catalogue. 
ALSO BUILDERS OF 


ELECTRIC HIGH-SPEED ENGINES and ICE 
MAKING and REFRIGERATING MACHINERY. 


NEW YORK OFFICE: 
Taylor Building, 39-41 Cortlandt Street. 


The Warren Gas Engines 


Awarded Gold Medalat Pan- 
American Exposition, 1901. 


SINGLE CYLINDERS— 

3 1-2 to 90 Actual Horse Power. 
DOUBLE CYLINDERS— 

25 to 500 Actual Horse Power. 


Large sizes in successful operation, driving dynamos for 
lighting and power purposes. 

Inquiries solicited for large units to operate with natu- 
ral, illuminating or producerfgas. 


STRUTHERS, WELLS & CO., Warren, Pa. 


New York Orrice: No. 26 Cortlandt Street. 
PHILADELPHIA OFrrice: Fidelilty Mutual Building. 


THE MIETZ & WEISS ENCINE, 
CAS OR KEROSENE-—cConstant Trust. 
Safe, Simple, Economical, Automatic. Close Regulation. 
Direct Coupled or Belted to Generator and all 
POWER PURPOSES. 1 to 60 Horse Power. 


GOLD MEDAL AWARDED PAN- 
AMERICAN EXPOSITION, A. MIETZ, 
BUFFALO, 1901. 128-138 Mott St., NEW YORK. 


Hammond Water Tube Boiler. 


SEND D FOR ¢ CATALOGUE. 


HAMMOND IRON WO! WORKS, - WARREN, PA. 


Boilers, Stacks, Water Towers, Tanks 


N. Y. Office, 85-89 Liberty St. OF ALL KINDS, 


is given to the designing of high le el 
Our Whole Attention ' motor controlling devices. e have no 

lines—nothing to Sslesonat our attention from this 
important work, 


Send for Illustrated Catalogue No. 565 


THE CUTLER-HAMMER MFG. CO., 
Milwaukee, Wis. Westfield, N. J. New Yerk, N. Y. 
The largest and oldest exclusive manufacturers of electric controlling devices In the Worlé 


For each copy of the May, 1891, number of this magazine 
returned to us in good condition we will pay $1.00 in cash 
or exchange copies. 


THE ENGINEERING MAGAZINE, 120-122 Liberty St., N. Y. 


Please mention The Engineering Magazine when you write. 
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THOMAS 
COMPOUND 


AND 


PATENTED OCTOBER 15rn, 1901. DREDGES. 
MANGANESE STEEL 


Points outwear 3 or 4 sets of tool steel pointed teeth{and are readily replaced without 
expensive blacksmith labor and loss of time. 


: IMADE ONLY BY 


TAYLOR IRON & STEEL CO., HIGH BRIDGE, NEW JERSEY. 


Cheapest Fuel for Power and 
Metallurgical Work. 


~ 


Gas Plant Winchester Repeating Arms Co., New Haven, Conn., U. S. A. 


GAS USED FOR POWER _IN_GAS ENGINES AND FOR 
FURNACE WORK. RESULTS GUARANTEED. DESCRIPTIVE 
CATALOGUE FURNISHED ON APPLICATION, 


Loomis-Pettibone Company, 
52 Broadway, New York, U. S. A. 


Please mention The Engineering Magazine when you write. 
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“Bethlehem” Forgings. 


The policy that seeks economy at the expense of quality condemns 
itself. Break-downs at the Power Plant during busy times speak 
volumes in favor of .... 


Bethlehem Fluid-Compressed Open-Hearth Steel 
Hydraulically Forged and Annealed. 


SEND TO OUR NEAREST OFFICE FOR PAMPHLET. 


BETHLEHEM STEEL COMPANY, 


SOUTH PA. 


BRANCH OFFICES: 


100 Broadway, New York. Rr o Endicott Building, St. Paul. 
421 Chestnut Street, Philade —_ remo: aes nd Howard Streets, San Francisco 
1521 Marquette Building, Ch cago. o Sec nw. pe ilding, St. Louis. 

312 Perry-Payne Bu ng, “Clev and. 


THE PENNSYLVANIA STEEL COMPANY, 


STEELTON, PA. 


MARYLAND STEEL COMPANY, 
SPARROWS POINT, MD. 
STEEL RAILS For STEAM AND STREET RAILWAYS. 
STEEL SHIPS oF Att Types. 
STEEL BRIDGES ano BUILDINGS. 
SWITCHES, FROGS, €tTc., FOR STEAM RAILROADS. 
SPECIAL WORK For STEAM RAILWAYS. 
STEEL BILLETS, BLOOMS ano SLABS. 
STEEL CASTINGS ann FORGINGS. 


ADDRESS ALL INQUIRIES TO THE COMPANY, 


GIRARD BUILDING, 
PHILADELPHIA, PA. 


Please mention The Engineering Magazine when you write. 


| 
t 
} 
| 
i 


66 


POWER-PLANT EQUIPMENT 


Water Tube Boilers 


FOR MARINE AND 
STATIONARY WORK. 


Light, Compact, and Large 
Steaming Capacity. 


We also build ¥¥¥¥ 
Yachts and Launches, 
Steam, Naphtha and 
Gasoline Engines.... 


GAS ENGINE & POWER CO. ano 
CHARLES L. SEABURY & CO., conso.ipatep., 
MORRIS HEIGHTS, NEW YORK CITY, U.S. A. 


85 LIBERTY “sx, 4 
NEW YORK. 


Ew vo = 
“GLOVE BOXES” 3 


“AND MEXICO CITY 


PHILADELPHIA CHICAGO NE 


WORTH AMERICAN BLOG. MARQUETTE BLDG. ~ 339 CARONDELET ST. CAQANOGA BLDG. 7 AVENIDA JUAREZ 
SAN FRANCISCO POET SBURGH . HAVANA, CUBA 
32 FIRST od BL CALLE DE LA HAVANA 


SHOPS AT PHOENIXVILLE, PA&*® ST. Louis, MO. 


Please mention The Engineering Magazine when you write. 
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Swain Metal Packing. 


SEND FOR 
Swain Lubricator Company, 
252 Lake Street, Chicago, Ill. 


Consult the Engineering Inde> 
in this number. 


A. F. BARTLETT & CO., 
Manufacturers of ... 
Steam Pile Hammers 


and 
Corliss Engines, 
Saginaw, - « Michigan, 


ONLY ONE. 


one Engineering 
Index; it is a monthly report on the 


latest progress in engineering practice 


“THEY WILL TELL YOU. 


‘it’s just as good as KEYSTONE.” But 
you can’t deceive a user of KEYSTONE. 
He knows the above registered trade: 
mark is a guarantee of the BEST Lubri- 
cant onthe market. It stands in a class 
all by itself. 


IF YOU WANT SATISFACTION 


want to save your machinery, reduce ex- 
save fuel 


USE KEYSTONE GREASE 


Not for sale by jobbers. 


Send for free sample and brass cup, 
prepaid, 


KEYSTONE LUBRICATING CO. 
20th & Allegheny Ave., = Philadelphia, Pa. 


$12 > were saved by 


one user of The Engi- 
neering Index in one 
order. Does it save you 
money too? 


MODERN POWER TRANSMISSION ENGINEERING 
exemplified with typical installations in each issue of 


Power and Transmission 
. (American Edition — English Edition ) | 


Of special interest to those contemplating mill or factory 
Sample copy free. Address: 
THE DODGE MANUFACTURING co., MISHAWAKA, IND., U.S.A. 
MANUFACTURING ENGINEERS. 


BRANCHES— Boston ; New York; Chicago ; Cincinnati; 


Please mention The Engineering Magazine when you write. 
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1845 ECONOMIZER 


as a saving proposition in the boiler room was being presented to a very 
skeptical public. 


In 1902 over 250,000 boilers, representing 50,000,000 h. p. have 
been equipped with our Economizers, and 


Twenty Prize Medals 


awarded for efficiency, the last from 
the Pan-American Exposition. 


10 TO 20 PER CENT. / | 
SAVED IN FUEL ALONE. | ‘4 


See our Explanatory Booklet 
**Green's Economizer.’’ 


The Green 
Fuel Economizer Co., 


MATTEAWAN, N. Y. 
Sole Manufacturers in the U. S. A. 


The American Stoker Company 


Sole Owners of the 
Controlling Patents 
fortheo 


Underfeed 
System 


More than 500,000 
HORSE POWER IN 
USE in All Classes 
of STEAM PLANTS 


ECONOMY and 
SMOKE 
PREVENTION 
GUARANTEED. 


CAN BE USED WITH ANY HIND OF COAL. 
AMERICAN HOME OFFICE: EUROPEAN HOME OFFICE: 
it Broadway, NEW YORK, N.Y. Ws) Watbrook, LONDON, E. C., ENG. 


Estimates furnished for the Equipment of Plants. 


mention The LEnginecring Vagacine when yo 
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Lb. 


HORZ, CYL. FORM, SPECIAL DESIGN. 


year round. A COCHRANE HEATER with just enough exhaust steam to do the work 
(generally one-seventh of all the steam the boilers are making) will save, in the average 
plant, 16 per cent. of ali the coal used while that injector was being operated, regardless 
of the temperature of the water delivered by the injector. 

The heat the injector put into the water came from the boiler. The pull you put on 
your boot straps comes from within yourself. 
tell you how to apply the force at the proper point that will lift you out of a rut. 


Write for Catalogue 6-H. 


HARRISON SAFETY BOILER WORKS, 
3138 North 17th Street, PHILADELPHIA. PA. 


COCHRANE“ 
Feed-Water Heaters. 


Your live steam injector may be put- 
ting water into your boilers at a tem- 
perature of 150° F. Do you therefore 
think that the only saving you can make 
by increasing the temperature would be 
the difference between water at 150° 
and water at 210°, or say 6 per cent. of 
a saving? Not at all. As far as coal 
saving is concerned, you are actually 
feeding cold water at the temperature 
of the initial supply, which may be only 
30°, or 40°, or an average of 50° all the 


Think this over—write us, and we will 


A 


Your Boiler’s Good 


DEMANDS THAT YOU KEEP OIL OUT OF IT 


WITH THe 


FEED-WATER FILTER 


FOR MARINE orn LAND SERVICE. 
Ask for full descriptive cir- 
cular, giving a list of impor- 
tant vessels using this filter. 


THE ROSS VALVE CO., Troy, N.Y. 


REDUCE YOUR COAL BILLS! 


By Putting your water in the Boilerat Boiling Point. 


OTIS... 
Tubular Feed Weter Heater and Purifier, 


With Seamless Brass Tubes. 
Guaranteed to heat the 
feed water to the Boiling 
Point (210° or 212°) with 
the exhaust steam without 
causing any back pres- 
sure. Also to Extract the 
Oil from the exhaust so 
that the exhaust steam, 
after being passed 
through the heater, can 
be used for heating pur- 
poses and the water of 
condensation the 
heating system be re- 
turned to the boilers with- 
out the extra expense of 
an additional oil sepa- 
rator or eliminator. 
WE GUARANTEE THIS 
HATER WILL NOT GET 
FOUL WITH SEDIMENT. 


ALIGERALOFFL cits 


heater fails to give satis- 

faction in every respect 

we will pay freight, cart- 

age and all expenses 

Patented and Manufactured 
by the 


STEWART HEATER COMPANY, 


215 NORFOLK AVE., BUFFALO, N.Y. 
SEND FOR CaTALOQuE. 


Please mention The Engineering Magazine when you write. 
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Webster 
Feed-Water Heaters 


and Purifiers 


Send for book. 
Read where the nearest one to you is. 
Go see it ; talk with the man who pays the coal bills : 
— with the man who shovels the coal and watches the 
oilers. 
Then buy whichever heater you want-——but not until 
you have done this. 


Warren Webster & Company 


Camden, New Jersey. 


FEED-WATER’ 
HEATERS, 
STEAM 
SEPARATORS. 
LIVE STEAM FEED-WATER CATALOG 


PURIFIERS tae sorres mrs. 60, 


63 LARCH ST., SPRINGFIELD, 0 


Lhe Busy Engineer. § Twenty-five per cent. 


can keep in touch with his profession onl j 
by the aid of 7he Engineering Index, on Songs through 
It supplies the latest data on The Engineering Index if our 


any engineering subject. coupons are used. 


Write for information about it. 


The Engineering Magazine, 


120-122 LIBERTY ST., NEW YORK. 


Please mention The Engineering Magazine when you write. 
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The Michigan 
Brass and Iron Works. 
VALVE MAKERS. 


W* are prepared to furnish the latest 
designs in this branch of engineering 

¥ solicit inquiries from Engineers and Valve 
sers. 


EXHAUST 
HEADS, 


SEPA- 
RATORS. 


Seventy sizes, 40 to 7,000 H. P. Vertical and 
horizontal. High in quality, low in price. 

» Send for Book EM. 

HERCULES VALVES A. A. GRIFFING JRON CO., 

for 250 pounds working pressure. Have no — 
Saul tat High Pressure Steam Service. 66-68 Centre Street, New York. 


Boston. Philadelphia. 
Office and Plant, DETROIT, MICH. WORKS: - - = Jersey City, 


The McDaniel Steam Trap 


arg continuously and never blows steama, 


. Made Extra Heavy for High Pressure. 
We also Manufacture REDUCING VALVES, EXHAUST PIPE HEADS, 
SEPARATORS for LIVE and EXHAUST STEAM, BLOW OFF VALVES, 
RELIEF VALVES, EJECTORS, Etc. .... Send for Catalogue 


WATSON & McDANIEL CO., North, zth, street 


PHILADELPHIA, Pa 


EUREKA STEAM TRAPS 


(Of the utmost simplicity) 


If you want the BEST now, and one that will always be the best, get 
the EUREKA. SEND FOR CaTALCGUE. 


EUREHA IRON CO., Se: Canal st. 


Chicago. 


PITTSBURGH VALVE, FOUNDRY 
& CONSTRUCTION COMPANY, 


ENGINEERS, FOUNDERS, PIPE FITTERS & MACHINISTS, 
plants EnecTeD ey exeenienceo workmen. PITTSBURGH, PA. 


Please mention The Engineering Magazine when you write. 
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Steam Separators 
AUSTIN. STEAM SEPARATORS 


eliminate all oil and condensation from live 
steam—all oil, grease and other impurities from 
exhaust—not part of the time’ but all the time 


RARITANZCOPPER WORKS, 
PERTH AMBOY, N. J., July 6, 
Austin Separator Co., 
etroit, Michigan, 

Dear ‘sirs :—We have deferred making reply to 
your favor of recent date as we wished to make 
more complete tests in regard to the efficiency of 
your separator. 

We have placed faur ro in. separators directly 
in line with each of the four engines and have 
one more to place as soon as the engine is avail- 
able for general repairs. The test has been very 
satisfactory and if we may be of service to you 
in advising others of our experience, you are at 
liberty to refertous, Very truly yours, 

O P, SELLS Chief Eng’r, 


A USTI N Works 
SEPARATOR COMPANY e ship to responsible parties on 30 days trey 
26Woodbridge St. 


DETRON, MICH Oil Sepa rafors 


4:4 CLINE Ler. 


[ Sweet’s Separators 
Air ||| Separate Forever. 
Stratton 

K HE little drops of 
Separ ‘a t or es oil and water are 


lo, the only one that Ni taken from the steam 
forge current and never get 


positively separate it 

from the steam, and back, With lots of 
cep it separated, an , j 

so long as the drain A water or fast moving 
pipe is open no water 

be steam this must be 


up and carried to the , ia 
engine. That involves A ‘ done and quickly too. 


considerably larger “ ” 

proportions pmo} ; Look to the ‘ whys. 
i 

it 


gher first cost. But 
is a wise invest 
ment— you get you" 
money back over and 1 Sess ALL STYLES, 
STEAM OR OIL, 
“Dry Steam” is the title of our new »amphlet- 
written by a distinguished engineer—worth money GOOD LXHAUST HEADS ALSO. 


to every intelligent reader. Free to all parts of soc 


the world on request. jae 
, The DIRECT SEPARATOR CO., 
Goubert Manufacturing Co., SYRACUSE, N. Y. 
85 Liberty St., - New York, U. S.A. | mm. cceahesiieeetimiains 


Please mention The Engineering Magacine when you write. 
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eoeTHEso 


Lunkenheimer Glass Body Oil Pumps 


are easy to fill, attach and operate. Glass body shows stage of oil. 
Made in four sizes, holding 1-8, 1-2, 1 pint, 1 quart of oil. The “Universal” 
can be attached either vertically or horizontally by transposing a plug 
and fuel which are interchangeable. Oil Pump Fig. 495 can only be 
attached vertically. Both styles are of 
handsome design and highly iinished, 
and warranted to satisfy. 
Specify Lunkenheimer’’ make and 
order from your dealer. 
Write for catalogue of superior brass 
and iron steam specialties. 


“Universal.” 


THE LUNKENHEIMER CO, 


Sole Makers and Patentees, 
CINCINNATI, OHIO, U. S. A. 


BRANCHES: New York, 26 Cortlandt Street; Lonpon, 35 Great Dover Street. 


;|ARMORD PATENT PUMP VALVES 


FACES of best quality rubber. 
BODY of iron, steel, or brass. 
BEARINC oniy on rims. 


Do not leak. Cannot press through scats. Ma 
be refaced without weakening ALL KINDS O 
SERVICE. 


Price Low. Quality High, 
POWER SPECIALTY CO, 
126 Liberty Street, - - New York 


o STAR BRASS MFG. CO. 


Manufacturers of Extra Heavy 
Solid Nickel Seated Pop Safety Valves 


for the Highest pressures, both Stationary and Mar- 
ine type, either Single, Duplex or Triplex siyie 
Also Original and Exclusive makers of 
**NON CORROSIVE’? STEASI GAGES. 
Recording Gages. Water Relief Valves, Chime 
Whistles, etc. 
Spscial Pop Valves and Steam Gages for Automobiles. 
MAIN OFFICE AND WORKS; 3 
106-116 Cast Dedham Strect, BOSTON, MASS. ° 
NEW shinee 38 Cortlandt St. CHICAGO, 934 Monadnock Building 


Please mention The Shacbiodeiea Magazine when you write. 
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Angie and Check Valves 


...S TANDARD... 


JENKINS’ 


MADE BY 


The Kelly & Jones Co. 


WORKS: 
GREENSBURG, PA. 
New York: Park Row Building 


Offices Pittsburg: 351-355 First Avenue. 
Chicago: Ashland Block. 


MATERIAL FURNISHED TO SKETCH 
READY’ FOR ERECTION. 


MANUFACTURERS 


“Reducing Valves, Back Pressure Valves, Sepa- 
| rators and a complete line of Steam Appliances. 


Catalogues Estimates 
furnished on application. 
©6Michigan Street, 
CHICAGO. 


Vales, tings and Bends 


Z _ Extra Heavy Pressures. 


KENNEDY 99 


Signifies all that’s 
Good and of the 
Highest [llerit in 


VALVES 


Send for Catalogue 


A large assortment carried at 
our New York Warehouse. 


THE KENNEDY VALVE 
MFG. CO., 
70 Beekman St., NEW YORK. 


Picase mention The Engineering Magazine when you write. 


The most extensive 
HIGH PRESSURE 


VALVE 

Manufacturers in 

United States. vt 

Catalogues Free. 

IRON FOUNDRIES, 

BRONZE FOUNDRIES. 

MACHINE SHOPS, 

WIRE WORKS. 


BELL EVILLE,N. J., U.S A. 


| | I 
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IMPROVED DAMPER Economicat 


SIMPLE and 


REGU LATOR RELIABLE 


Will move from open position to fractions thereof, and remain at 
rest, changing slightly either way, with the varying steam pressure. No 


water connection. 
We will send one on approval in competition with any other make. 


Send for Complete Catalogue of Curtis Engineering Specialties. 
MANUFACTURED BY 


JULIAN D’ESTE COMPANY, 24 Canal St., Boston, Mass. 


Your Coal Bills Reduced! Boiler and Engine Power Increased! 
Less labor to have correct water line continuously than to run the pump.’ The cheapest 
kind of boilerand engine insurance. If you do not usethem you pay their cost every few 
months in extra coal bills. 
‘F DO YOU WANT DRIER STEAM ? If so, use 
willisms The Williams Automatic Safety Feed-Water Regulator. 
= We also manufacture Safety Columns, Regrinding 
Gauge Cocks and Steam Traps. “‘ BEST ON ARTH.” 


Safety 
THE WILLIAMS GAUGE COMPANY, - - + «+ = W. Pittsburg, Pa. 


‘eed- 
Water Regulator. 


The Ripper Patent Mea Pressure Indicators, 


Improved Thompson Steam Engine Indicator, 
Reducing Wheels, Planimeters, 
Carpenter’s Calorimeter for Coal and Steam, 
Pressure Gauges for ali Purposes, 
Engine Registers and Counters, etc., etc. 


Manufactured and Sold by 


Schaffer & Budenberg Mfg. Co., 


Works and General Offices, Brooklyn, N. Y. 
WESTERN BRANCH, : No. 15 W. LAKE STREET, CHICAGO, ILL. 


PIPE, FITTINGS AND VALVES 


EXTRA HEAVY @2 2 
STEAM PRESSURES 


We make up extra heavy onaneng meee and face them 
on pipe up to 25 feet long. j : 


BLACKSMITHS, JOHN SIMMONS CO., OUR HANDSOME 


MACHINISTS, 
PATTERN MAKERS. 104-110 CENTRE STREET, NEW YORK. FOR 8c. POSTAGE. 


Please mention The Engineering Magazine when you write. 


| | = 
\ 
HAKESD} 


POWER-PLANT EQUIPMENT 


10 000 Boiler Feed Waters are being 
9 Treated by Dearborn Methods 
END us a jug of your Feed Water for analysis 
and let us prepare you a compound to suit. 


DEARBORN DRUG AND CHEMICAL WORKS, 
Manufacturing and Analytical Chemists. Makers of Boller Compounds, 
29, 30, 31, 32 & 33 RIALTO BUILDING, - - CHICAGO, ILL. 


FUEL SAVED, POWER INCREASED, SMOKE PREVENTED. 
3 HYDRO-CARBON SYSTEM. 


Steam Boiler Equipment Co. of N. 
: 20 West Houston Street, New York. 
SEND FOR INFORMATION. Branches: CHICAGO, PHILADELPHIA. 


IMPORTANT TO ENGINEERS and STEAM USERS. 


We Do Not Want One Dollar of Your Money 


until we are able to convince you that we manufacture a chemical that will positively 
prevent pitting and corrosion. Also prevent and remove incrustation or scale from 
your steam boilers without injury to the iron of the boilers or any goods that you may 
manufacture, This chemical is especially adapted for use in the steam boilers of ice 
plants, breweries, bakeries, meat packers, creameries, hotels, hospitals, or any other 
industrial establishments where the live steam from the boilers comes in direct contact 
with food or drink products. It is also absolutely safe to use in the steam boilers of 
dye houses where they dye the finest of fabrics. 

We solicit the patronage of those who are the most skeptical and especially those 
who have tried many of the so-called boiler compounds without any degree of success. 
We make a specialty of the hardest and most difficult cases of scaled boilers, especially those that have been given up 
by others as incurable 


ALL GOODS GUARANTEED. THOS. C. WARLEY & CO., Water & Chestnut Sts., Phila. 


THE ATLANTIC WORKS, EAST BOSTON | 


MACHINERY & PLATE-/RON WORK OF EVERY DESCRIPTION 


MERWARTH 


PATENTED 


METALLIC GASKET. 


EASY TO APPLY. 

CHEAPER THAN RUBBER. 

WILL STAND HIGHEST STEAM ano 
WATER PRESSURE. 

SEND FOR SAMPLE ano PRICES 


MERWARTH METALLIC GASKET CO., 
107 LIBERTY STREET, NEW YORK. 


/.ondon Office: THE FAIRBANKS CO., 
16, Great Eastern Street, London, E. C. 


Please mention The Engineering Magazine when you write. 
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POWER-PLANT EQUIPMENT 


SAFETY 


WATER COLUMN 


wisdom and business prudence 

to strip the steam boiler of its 
dangerous traits and confine it strictly 
to its business of making steam. 

The Pittsburgh Safety Water 
Column positively performs this ser- 
vice; under its watchful eye the 
boiler no longer can get on a rampage 
and cause damage. 

Get the Pittsburgh Column and be safe, ® 

MANUFACTURED BY 
Pittsburgh Gage & Supply Gompany, 


322 Water St., Pittsburgh, Pa. 


THE Sizes below in stock. All handsomely finished. 

Alaska Valve Handle Price Been. 
g-in 1}-in. 

Is the only Steam Valve Wheel | es aa 
that wil' not burn your hand. 


TROY NICKEL WORKS, 
ALBANY.N. Y. 


Less 
Trade Discount 


IFURNACES GaAs oR COAL, | 


FUEL OIL BURNING APPLIANCES. 
Write for Catalogs. 


ROCKWELL ENGINEERING CO., 26 Cortiandt St., N. Y. 


Boston Blower Co., 
Fan and Pressure Blowers, 
Exhaust Fans, == For all uses. 


Hot Blast Heating Apparatus, 
Dry Hiln Outfits, 
Steam and Electric Fans, Forges, 
High and Low Pressure Engines. 


HYDE PARK, MASS. 


Please mention The Engineering Magazine when you write. 
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POWER-PLANT EQUIPMENT 
DAVIS’ PATENT 


Compression Coupling 


FOR LINE SHAFTING 


May be ordered through any Hardware or Machin 
Store. Agents wanted in territory not already plac 
No keys required. Satisfaction a — for 
price list and discount. . . 


MANUFACTURED By 


The W. P. Davis Machine Co. 


ROCHESTER, N. Y., U. S. A. 


Friction Clutches and Friction Pulleys 
FOR EVERY KIND OF SERVICE. 
THOUSANDS IN OPERATION. 


MORE THAN 20 YEARS’ EXPERIBNCB. 
Write for Friction Catalogu 


The Eastern Machinery Co., New Haven, Conn. 


The “Jacobson” Friction Clutch 


Pulleys and Cut-off Gouplings.... 


For POWER PLANTS, PAPER MILLS, 
GAS ENGINES, or any other place where a 
first-class Clutch is required. 
We make a line of Air Compressors, Gas 
Regulators, and all kinds of power trans- 
mission machinery. 


Jacobson Machine Mfg. Co., 


We are now manufacturing somethin sda 
newin vises, Send for Circular and discounts. 


For MILL, FACTORY AND 
GENERAL VENTILATION. 


Only the BEST material and workmanship em- 4 
ployed in their construction. Highest Efficiency. 


Massachusetts Fan Company, WHEEL 


53A State Street, Boston, Mass. 


T ANKS Al SMOKE-STACKS, WATER PIPE, AIR PIPE, MIXING TANKS, 
HOT WATER TANKS, with and without Steam Coils, Filters, 

RECEIVER Contractors’ Specialties and Heavy Sheet Steel and Sheet 
9 Iron Work of every description. Galvanizing for the Trade. 


L. KOVEN & BROTHER, a. 


WORKS, JERSEY CITY, N. J. Cable Address: ‘‘ KOVENLO,” 


Please mention The Engineering Magazine when you write. 
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POWER-PLANT EQUIPMENT 


| 


STURTEVANT 


THE “ABC” pollen LOWER 


\\| 


The most modern and most | 
economical exemplifications 
of the mechanical arts of 

| 
\'Heating, Ventilating, Drying, 
*And Mechanical Draft | 


Write our Detroit, Chicago or | 
New York Office for catalogs. 


AMERICAN BLOWER CO., - Detroit, Mich. 
New York. Chicago. London, Eng. 


What You Want 


RACTICALLY the 
Pp) whole range of en- 
gineering _litera- 
ture is focused in the En- 
gineering Index, from 
which you may select that 
which interests you. Any 
indexed article may be 
had of HE ENGINEERING 
MaGaAZINE without delay, 
for a nominal sum. By 
using our coupons, you 
are not inconvenienced 
by remittances for small 
amounts. 


266666 


_ ble form for every 


B. F. STURTEVANT CO. 4 


BOSTON, MASS. 


NEW YORK * PHILADELPHIA + CHICAGO 
LONDON 


bb bhi hp bp brn ta 


bh bbb bb bb bbb bbb bbb bbb 


bb bb bbb 
VY 


When You Want It 


Please mention The Engineering Magazine when you write. 
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80 AUTOMOBILES 


Style No. 02 Locomobile. 
Send for printed matter describing 
many styles. 
: For detailed information address 
Section of Locomobile Boiler. Technical Department, 


7 EAST 42nd ST., N.Y. 


Taken after 14,000 miles of travel in New England 
and New York State. No Scale or Corrosion. 
As good as when first made. 


THE 


Locomobile Company of America. 


OFFICES: 
7 East Forty-second Street. 


N. SALESROOM: 
Broadway, Corner of 76th Street. 
ALL STYLES EXHIBITED HERE. 


Please mention The Engineering Magazine when you write. 
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AUTOMOBILES 


AUTOMOBILES 


ELECTRIC: in Seventh Year of Successful Service.  GASOLENE: 


Mark XXXI Elberon Victoria. 


ee above is our latest style of Victoria and is the most stylish 
and attractive vehicle as yet placed upon the market. Write 
for latest Catalogue with full information regarding 192 Models. 


Electric Vehicle Company, 


HARTFORD, CONN., U. S. A. 


Western Agency and Showrooms 
267 WABASH AVE., CHICAGO, ILL. 


Please mention The Engineering Magazine when you write. 
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ELECTRICAL EQUIPMENT 


CROCKER-WHEELER COMPANY. 


Manufacturers and Electrical Engineers. 


Send us your 
Lighting or Power 
Specificaticns. 


We can make you an 
attractive offer with 
machines guaranteed 
to give the highest 
satisfaction. 


BRANCH OFFICES IN ALL PRINCIPAL CITIES. 


MAIN OFFICE AND WORKS: ANMJPERE, N.J., U.S.A. 


Mangin Mirror Projectors and.... 
Reflector Search Lights. 


ANY CANDLE POWER. 


CHAS. J. BOGUE, 211 Centre Street, New York. 


TELEPHONE 2111 SPRING. 


INCANDESCENT LANrs: 
om FOR ELECTRIC LIGHTING BULLOCK ELECTRIC MFG. CO. 


manuracturco ey THE 


INCANDESCENT LAMP CO. Cincinnati, U. S. A. 


Prospect St., CLEVELAND, O. 
Direct and Alternating Current 
Equipments for Electric Light 
and PoWer. 


ELECTRIC HEATING APPARATUS. 
SEND FOR 64-PAGE CATALOG. 
“UNIT’ ENAMELED RHEOSTATS. 


THe SIMPLEX ELECTRICAL Co., 
CAMBRIDGEPORT, MASS. 


Please mention The Engineering Magazine when you write. 
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ELECTRICAL EQUIPMENT | 83 


WESTERN ELECTRIC GENERATORS 


Central Stations. > Arc Lighting 
Isolated pita Systems. 


Write for Bulletin 


Western Electric Company, 


Chicago. St. Louis. Philadelphia. ew York. 


t. Paw | San Francisco, Cal 


» Minn. 
co., KILBOURNE & CLARK co., 
Cincinnati, Ohio. teattle, Wash. 


Antwerp. London. Paris. 


THE ELECTRIC STORAGE BATTERY CoO., 


Philadelphia, Pa. 
Manufacturer of the ‘Chloride Accumulator ’’ fer 


Railway, Lighting, Isolatcd Plant and Miscellaneous Purposes. 


Better, and in the end cheaper than. 


ges fuses. er in all sizes and for 
"every variety o 
Literature Be St Sts 


l’lease mention The Engineering Magazine when you write. 
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ELECTRICAL EQUIPMENT 


Electrical Machinery 


Includes the most modern and approved of 
Generators and Motors for direct-connection, 
or gearing. Slowand moderate speeds. 

Open and Enclosed Type Motors. 

Generating Sets, Electric Hoists, Exhausters. 


SEND FOR DESCRIPTIVE BULLETINS. 


The C & C Electric Co., 


143 LIBERTY ST., NEW YORK, U.S.A. 
London Office: - - Albany Buildings, Westminster, S. W. 


100 W,, Generator. 


ELECTRICAL... 


Cranes, Elevators, Hoists, 


CONTROLLERS Tools 


and Special Machinery. 
SCHUREMAN & HAYDEN, 138 So. Clinton St., CHICAGO 


Begin at the Coal Pile 


when figuring your cost of power. The Eddy Electric 
Power System is economical of fuel, flexible in opera- 
tion and eminently satisfactory in service, 


Illustrated catalogues, descriptive 
bulletins, sent free on request. 


THE EDDY ELECTRIC MANUFACTURING CO., Windsor, Conan. 
NEW YORK: 149 Broadway CHICAGO : Marquette Building. 


Jantz & Leist Electric Co., 


Manufacturers of High Grade 
Multipolar Motors 
wo and Dynamos. 
Standard sizes from 1% to 100 K. W., 110, 220 and 
500 Voits. 
Motors designed for Direct Connection to all kinds of 
chinery, 


Special Dynamos for Electrotypers and 
laters. 
(From | to 6 Volts and from 200 to 2,600 Amperes.) ” 
808 and 810 Elm Street, ~ Cincinnati, Ohio, U. S. A- 


Please mention The Engineering Magazine when you write. 
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MINING MACHINERY 


AIR COMPRESSORS 


“NEW INGERSOLL” COAL! grecTRICALLY DRIVEN CLASS 
MINING MACHINE “I” DUPLEX COMPOUND 
Combines the best and most advanced features as to economy AIR COMPRESSOR. 


in air consumption, speed of cutting, durability of parts, 
convenience and ease of operation. We are prepared to 
furnish coal mining plants of the most complete and ad- |° 
vanced character, under safe cncigamamans as to capacity. 


Built in sizes from 10 to go horse-power, and for 
Pressures from 80 to 500 pounds per square inch. 
| Also built with plain Duplex Air Cvlinders for 
Pressures from 1c to too pounds. 

These Compressors are very Compact, Simple 
and Durable. 


READY TO RUN—Ingersoll- Sergeene Drill Co.’s “* New Send for Catalog. 


Ingersoll’? Coal Mining Machine. 


INCERSOLL-SERCEANT DRILL CO., 


Williamson Blig., Cleveland. 26 CORTLANDT STREET, NEW YORK. Old Colory Bidg., Chicago. 4 


COMPOUND AIR COMPRESSORS 


for driving coal cutters, drills, pneumatic 
tools, locomotives, and for all appropriate 
purposes. Any pressure. Any volume. 


The Norwalk Iron Works Go., 


SOUTH NORWALK, CONN. 


Air Compressors. 


We have a very full line of Steam Driven Air 
Compressors. Send for New Folder. Also... 


MINE LOCOMOTIVES. 
Vulcan Iron Works, Wilkes-Barre, Pa. 


200 

= PERFORATED METALS 

FOR ALL USES IN MINING & ORE DRESSING 

THE ROBERT AITCHISON PERFORATED METAL WY 


Please mention The Engineering Magazine when you write. 
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MINING MACHINERY 


The Smidth Ballmill. 


Excel all others for grinding Cement-r ck, 
Clinker, Ore, etc. 


We design and completely equip Portland 
Cement Manufacturing Plants. 


Twenty Years experience devoted exclu- 
sively to the Engineering of Portland 
Cement Plants, Lime and Brick Works. 


F. L. SMIDTH @ CO., 
ENGINEERS, 
66 Maiden Lane, cor. William Street, 
NEW YORK. 


COPENHAGEN: Vesrercave 29. 
LONDON: 9 Baioee Sr., S. W. 


The Davidsen Tubemill 


Kegisterea 1rade-Mark. 


TIMES 


As much as other Rollsfof Equal Dimensions. 


SEND FOR CIRCULAR. 


110 Ch 


STURTEVANT MILL CO, 


ayton Street, 
BOSTON, Mass. 


The AUESSLER & AASSLAGHER CHEMICAL 69, | 


100 William Street, New York. 


“Ball, Roller, Tent and all kinds of 


CYANIDE |  Anti-Friction Bearings. 


4 


“PEROXIDE OF SODIUM =| 

» HYPOSULPHITE OF SODA 
CHLORIDE OF LIME 
SULPHIDE OF IRON 


And Other Chemicals 
Trade Mark, for Mining Purposes. 


PLATINUM WARE 
All HAMMERED Work. 


CRUCIBLES, ETC., REPAIRED. 
Scrap bought, reworked or ex- 
changed. 


J. 6. ENTRIKEW, Malvern. Pa. 


Please mention The Engineering Semin when you write. 


OTICE OF 
INFRINGEMENT. 


Our products 


covered by patents 
owned and con- 
trolled by us, are 
being infringed. 


We hereby give 3 
notice that our Jb 
attorneys are pre- J) 


Paring to enter 


suit against said 
infringersand 
those using said 4 
infringementswill 
alsobe prosecuted 3¢ 
Note.—The pro- 
ductsdof the 3% 
Standard Roller. 3% 


Bearing Com- 3% 


3% pany, Philade Iphia, do not infringe our patent. 


SALL- BEARING Co, 


Send for Circulars Nos. 20, 21, 24 and 26, , 


The Ball- -Bearing Gompany, 
1S (Formerly of Boston), 
2322. Market Street, Pa. 
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MINING MACHINERY 


ROCK DRILLS 


THAT GIVE SATISFACTION. 


AIR COMPRESSORS 


OF THE MOST MODERN TYPES. 


ASK ABOUT OUR 


“IMPERIAL.” 


For Prospecting Mineral Lands and Veins. 


Take out a solid core, giving perfect sample of mate- 
tial penetrated. 
Machines for any depth, and for Steam, Compressed 
Air, Hand or Horse Power. Send for Catalogue. 


AMERICAN DIAMOND ROCK DRILL CO. 
{20 Liberty Street, New York. 


ROCK DRILLS 


AIR COMPRESSORS. 


Constructed on the self oiling principle now so deservedly popular 
in steam engines. 

Operated by belt, or geared direct to electric motor. Send for 
circular C-1. 


The Blanchard Machine Co., 
16 Harcourt Street, > - Boston, Mass. 


It grows 


The Engineering Index in this Magazine now indexes 
the engineering journals in Spanish and Italian, as 
well as in English, French and German. The pro- 


gressive engineer can no longer get along without it. 
Please mention The Engineering Magazine when you write. 
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MINING MACHINERY 


ALLIS-CHALMERS CO. 


SUCCESSORS TO.. 
|THE EDWARD P. ALLIS co., Milwaukee. : GATES IRON WORKS, Chicago. 
FRASER '& CHALMERS, Chicago. DICKSON MFG. CO., Scranton. | 


Minin 
Breakers. 


Coal Mining 


Smelting | 


Machinery | | Corliss 
| Engines. 


BRANCH OFFICES: GENERAL OFFICES: 


NEW YORK. DENVER. | POKANE. CHICAGO, Tee 


ITTSBURG. vor MEXICO. 
INNEAPOLIS. LONDON. _ HOME INSURANCE BLDG. 


Rou Sree, TELEPHONE 45-13. 
E. A. BLANTON, Jr., 
Consulting Engineer, 
“zn. Mining, Crushing and Milling Machinery, Con- 
veying Machinery, Couplings. 
THE BOURSE, PHILADELPHIA, PA. 


Not an experiment; in general use throughout the World. 


The Jackson HAND POWER Rock Drill 


PERATED by one man will do the work of three 
men drilling with single bits and hammers. 
Guaranteed against breakage for two years. 

Used for all rock work. In many instances has re- 
duced cost of mining so per cent. Write for catalogue 


H. D. CRIPPEN, - 52 Broadway, New York, U.S.A. 


Simplest and Most Economical AIR CO vi PRESS ORS, , 
GS, 


SOLE AGENTS FOR THE 


Kennedy Patent Air Lift. 


120 Liberty Street, New York. 
Please mention The Engineering Magazine when you write. 
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Established 1875. 


COMBINATION STOW FLEXIBLE SHAFT and 
OF MULTI-SPEED ELECTRIC MOTOR. 
Practically dust and water-proof. For Portable Drilling, 
Tapping, Reaming, Emery Grinding, etc. Write for Cata- 
logue and Prices. STOW MEG. CO., BincHamToN, 
N. Y. General European Agents, Selig, Sonnenthal & Co., 
85 Queen Victoria Street, London, England. 


ESTABLISHED 1863. 


Phillips Mine and 
Mill Supply Co. 


MANUFACTURERS OF 


MINE, MILL AND COKE 
WORKS EQUIPMENT. . . 


PITTSBURGH, PA., U.S.A. 


Makes Water, Oil and Gas Wells any depth, 


DRILLER CO Soundings for Piers, Prospects for Iron Ore, 
Se tn oe Lead and Zinc, Placer Ground, Blast Holes for 
deep Railroad Cuts ahead of Steam Shovels in 
any formation. Drives 6-in. Pipe, and produces 
at the surface everything found. Can be used 
, on boat to explore.river beds to bed-rock. Water 
no hindrance. Self-moving Each outfit com- 
plete. 10 Sizes. 3 Catalogues. 


KEYSTONE DRILLER CO., Beaver Falls, Pa., U.S.A, 


PORTABLE DRILLING MACHINES, 


Test your Land for Minerals. 


We aim to supply the export trade with a thoroughly satisfactory article. Our 
machines are complete in every particular, and are fhe best made, so that there 
is no chance for breakage and the consequent delay when properly handled. 


WATER, MINERALS, OIL OR CAS. 


Our machines will umes them if they arethere. Pure, wholesome water is a mat 
ter of vast importance. It can always be found if you will go deep enough. 


lg made in a series of 10 different sizes for drilling wells from 250 to 2500 feet indepth. In digging for 
water the drilled well will be found far more satisfactory than any other. Send for illustrated catalogue. 
Cable Address: “STARDRILL.” STAR DRILLING MACHINE CO. _. 
*A-B-C Code, 4th 
Univerenl Code of Lasher.” AKRON, OHIO, U. S. As 


Please mention The Engineering Magazine when you write. 
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MINING MACHINERY 


LARGER PROFITS. LESS WASTE. 


SMELTER AND BLAST FURNACE 


Managers gain greater furnace efficiency and better working 
. conditions by the use of this machine. 


No, 1 White Briquetting Press and Outfit. Capacity, 100 tons in 10 
hours, Built in three sizes. 


The best machine ever built for putting into solid block form fine 
ores, flue dust, concentrates, slimes, etc. 


Now in use by the largest smelter interests in the world. 


MANUFACTURED BY 


THE HENRY 5. MOULD COMPANY 


EMPIRE BUILDING 
-PFFTSBURG, PA., U.S.A. 


Please mention The Engineering Magazine when you write. 
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CONVEYING MACHINERY 


BELTING 


SPECIAL ** 


with thick rubber surface to prevent sharp, jagged 
rock and ore from cutting the duck, we 


N B EL TING 
“SPECIAL 
CONVE YOR 


In many places, for the Transmission of power or for 
use as a Conveyor, there is nothing so good as a 
GOOD rubber belt. We make good belts the 
kind that gives satisfaction. 


HOSE, PACKINGS, GASKETS, VALVES, Etc. 


James Bennett Forsytu, Mfg. Agt. and Gen. Manager. 


Cuicaco: 109 Madison Street. 
San Francisco: 21 First Street. 


Boston: 256-260 Devonshire Street. 
New York: 100-102 Reade Street. 


CorRESPONDENCE SOLICITED, 


CATALOGUE FREE. 


| MECHANICAL RUBBER Gooos. 


Please mention The Engineering Magazine povenign you write. 


... Elevator and Conveyor Belting... 
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N° trouble at all to send catalogues, answer letters, or 
submit designs and estimates in connection with 
the following: 
Elevating and Conveying Machinery, 
Car Hauls, Coal Crushers, 
Balanced Shaking Screens, Rolling Screens, 
Aultman Casting Machines. 
Address, 
THE AULTMAN COMPANY, 


CANTON, OHIO. 


Shipping Pier of Dominion Coal Company, 


at Louisburg, C. B., entirely equipped with our conveyors. Capacity, 750 tons per hour, Send for 
NEW CATALOGUE with many illustrations. 


ROBINS CONVEYING BELT CO., + 14:22 Park Row, NEW YORK. 


LABOR SAVING APPLIANCES 


DESIGNED AND ERECTED. 


Elevating and Zonveying Machinery, 
CHAINS, BUCKETS, SHIFTING, ETC. 
Cement and Zoal Handling Machinery. 


STRUCTURAL IRON WORK. 
SHEET METAL COVERING. 


The Garry Iron and Steel Company, 


CLEVELAND, OHIO, 


Please mention The Engineering Magazine when you write. 
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CONVEYING MACHINERY 


Me Me Mo MoM Mo Mo Me Mo Ma Mo 


MaMa 


Me Mod 


STANDARD DOUBLE SIDE STEEL DUMP CAR FOR COAL, CINDERS, ASHES AND GENERAL USE FOR 
CONTRACTORS, POWER PLANTS, FACTORIES, ETC. 


CARS AND R Al L For Contractors’ 


Light Steel Rails, Switches, Turntables, etc. 
CARS of every description, for all purposes. 


Always in stock for prompt shipment. 


ARTHUR HOPPEL, 


Dept. v,” 
66-G8 BROAD STREET, NEW YORK. 
Write for Catalogue No. 36. 


MINE CARS, ORE CARS, .. Hazard.. 


Manufacturing Co. 


StABLISHED ag, 

pre Rs 


and for class of Mine 
Service. Watt’s Sel-Oiling Wheels 
High Quality of our Work. 
Dewwings cod furnished for ang Rind ct | | wonns: 
EXPORT TRADE A SPECIALTY, WILKES-BARRE, PA. 
The WATT MINING CAR WHEEL CO. | ee ee 
BARNESVILLE, OHIO, U.S. A. J. B. WALLACE, 1201 MARQUETTE BLDG. 
H. CHANNON CO., 24 MARKET ST. 


Please mention The Engineering Magazine when you write. 
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CONVEYING MACHINERY 


HOME OFFICES: 921 and 922 NFirst St.,ST.LOUIS. 

BRANCH entre St., NE YORK, N. r 
OFFICES: 137 East Lake St., CHICACO, IL ILL. 


HIGH GRADE ENGINES 


INCLINE AND COAL HANDLING MACHINERY. 


MONONGAHELA MFG. Co., MONONGAHELA, PA. 
ENGINEERS, FOUNDERS AND MACHINISTS 


Hutomobiles 


Consult the Engineering Index in this Magazine 
for numerous valuable papers on Automobiles. 


Please mention The Engineering Magazine when you write. 


94 
Wipe 
—TRAMWAYS 
LESCHEN COMPANYS TRAMWAY AT.B MINE TELEUR 
| 


CONVEYING 
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BACON’S “SPECIAL” 


Double Cylinder Hoisting Engine 
FOR UNDERGROUND USE IN MINES. 


Earle C. Bacon, Engineer, 
Havemeyer Building, New York. 


J. G. SPEIDEL. 
Manufacturer of @ Reading, Pa. 
Improved Chain Hoist, 
Overhead Tramway, 
Handpower Traveling Cranes, 


Elevators and Dumbwaiters. 
Catalog Mailed Free. 


Elevating, Conveying and 
Power Transmitting 
Machinery. 


Appliances for the Handling of 
Materia/either in bulk or package. 
Elevator Buckets—Steel and Mal- 
leable Iron. Conveyors— Screw, 
Rubber Belt, Link Belt and Cable 
Shafting, Bearings, Rope Trans- 
mission Equipments—Gearing and 

ower Transmission Appliances 
of allkinds Perforated Meta! Wire 
Cloth and General Supplies. 


HW. CALOWELL & SON 


General Machinists, 
17th Street and Western Ave., 


CHICAGO, ILL. 
Eastern Sales and Engineering Office, 
Room 410, 95 Liberty St., N. Y. City. 
Our Catalogue No, 26 (440 pages, 
cloth bound), will be sent upon 
application, without charge. 


EFFREY 
LOCOMOTIVES. 


COAL MINING, SCREENING, CRUSHING, 
COAL HANDLING, COAL WASHING, 
ELEVATING, CONVEYING AND POWER 
TRANSMISSION 


MACHINERY. 


Send fur Catalogue. 
THE JEFFREY MANUFACTURING CO., 
COLUMBUS, OHIO, U.S. A. 
New York. Chicago. Denver. 
Pittsburgh, Times Bldg, Charleston, W. Va. 


McCaslin Overlapping 
Gravity bucket 
Conveyors, 


Harrison Conveyors, 
Automatic Buckets, 
Coal Elevators. 


Automatic Railways, 
Cable Railways, 
Industrial Railways, 
Cars, 
Switches. 
Track. 


Send for Catalogue. 


11 Broadway, 
New York City. 


Please mention The Engineering Magazine when you write. 
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THOMAS CARLIN’S SONS COMPANY 


MANUFACTURERS OF 


Hoisting Engines Derricks, 
Grinding Pans Rock Crushers, 
Shears ana Rolling Mill Machinery. 


Inquiries promptly and cheerfully complied with ¥ ¥ 


ALLEGHENY, PA., U.S. A. 


This, our pony haulage machine, 
has proved itself extremely service- 
able for underground haulage work 
in mines. It is compact and sub- 
stantial, and can be run by air or 
steam. We have sold 5G to one 
mining corporation alone. »* 


The Webster, Camp & Lane Co. 


AKRON, OHIO, 


HIGH GRADE 
LOCOMOTIVE CRANES, 


ENGINES, 
DERRICKS. 
AMERICAN HOIST & DERRICK 00. 


ST. PA AGO 
NEW ORLEANS, NEW YORK: 


LATMIBERT HOISTING ENGINES. 


ELECTRIC HOISTS. 
500 Styles and Sizes, Built to Gauges and Templates, 


For Minin uarrying, Coal Handling, Pile Driving, 
™ aided . Builders’ Use, Logging and General Contracting 


Electric Hoists, Single and Double Drums, with Improved 
Automatic Brake. Suspension Cableways. 


Send for New Catalogue A. 
LAMBERT HOISTING ENGINE Co., 
Main Orrice anp Works: 
117-123 Poinier Street, Newark, N. J. 


New York Office, « «- 85 Liberty Street. 
Boston, Philadelphia, Chicago, Cleveland, St. Louis. 
Please mention The Engineering Magazine when you write. 
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Newark, N. J. 
y, J. S. MUNDY, $ Hoisting Machines 


Stationary, and Mud Dredging Engin, 

Mining Machinery, Steam Boilers. Steam, Horse and 
org in, earin ete 
Coming of oven’ De- Hand Power. 


scription. 
Oldest Hoisting En- r DERRICK IRON AND 


gine in CONTRACTORS’ 


500 Different SUPPLIES. 
A very complete and 
useful catalogue sent 
free. Mention this 
Magazine. 
Contractors’ Plant [lfg. Co. (Limited), 
129 Erie Street, Buffalo, N. Y. 


FOR CARD-INDEX USERS 


For the convenience of those who desire to preserve indexed items, in card- 
index from, THE ENGINEERING INDex is issued separately from the panne 
printed on one side of the paper. Ask for a specimen of it 


Vicase mentton The Engineering Magazine when write. 


UTRENTONNS. 
SS 
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ROP E — ITS USE = 
Book Entitled : 
“WIRE ROPE AND ITS : 
APPLICATION TO THE Wire Rope showing wire broken from undue bending. 
TRANSMISSION OF : - AND ABUSE arm 
POWER.” 


Mailed Free of Charge to 
all Users and Abusers. 


ADDRESS, Wire Rope showing effect of abrasion. 


IRON 


New York Orrice—Cooper, Hewitt & Co., 17 Burling Slip. CuicaGco Orrice—1114 Monadnock peel 
DENVER neta D. Seymour, Manager, 1711 Tremont Street. 
San Francisco Orrice—Newton M, Bell, Agent, 308 Market Street. (73) 


f BRODERICK & BASCOM ROPE CO. 


«Sole Manufacturers of... 


THE MOST DURABLE ROPE MADE. IT HAS NO EQUAL. 


SEND FOR ILLUSTRATED CATALOGUE. 


Established 


OVMColony uy 
Geo-B: CARPENTER Co, 


none socoon CHICAGO, ausizesrrom 
FOR THE PRICE. by IN DIAMETER 


NONE BETTER IN LENGTHS UPTO 
bat ANY PRICE. ESTO. 3000 FT. INSTOCK. 


TRANSMISSION ROPE 


Please mention The Engineering Magazine when you write. 
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CONVEYING MACHINERY 


Modern Methods 


| 


for the expeditious handling of 


things. Whether the parcels be 


small or large, light or heavy, 


or the materials in bulk, wet 


or dry our business is to provide 


approved appliances for their 


transportation. 


We Design and Erect 
Complete Plants 


and in the twenty-five years of 


our experience such diversified 


problems have been presented 


and successfully solved that we 


have come to consider items 


like the material to be handled, 


the direction, the distance, the 


capacity, etc., as incidental. 


Continuous Bucket Stone Elevator, installed 
for the Glen Mills (Pa. Crushed Stone Co. 


Link-Belt Engineering Company, 
NICETOWN, PHILADELPHIA. 


NEW YORK: CHICAGO : PITTSBURGH : 
49 Dey Street. Link-Belt Machinery Co. Park Building 


Correspondence invited. 


LILLIBRIDG ¢, N. 24-857. 


Please mention The Engineering Magazine when you write. 
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“Hunt” Coat HANDLING 


(TRADE MARK.) 


MACHINERY 


FOR 
\IPOWER 
STATIONS. 


oa 


\? 


Electric Railway Power Station erect- 
ed afew years agoon Dugan's Wharf, This is an addition to the plant shown on the left. It has just been 
Baltimore. This station was one of erected by the United Railways and Electric Company of Baltimore, on 

the _finest_in the United States and) Dugan’s Wharf, adjoining the old station, These two views illustrate 
produced electric power at the lowest; the remarkable development of the Electrical industry, and the progress 
cost per k. w. made in power-house engineering during recent years, 


E installed the coal handling machinery in both of these power- 

houses. 

In the new plant the coal is hoisted from either vessels or cars, 
and, after being weighed and crushed, it is carried by cars operated 
automatically, to the storage bins above the boilers. The ashes are 
handled by our noiseless gravity bucket conveyor system. 

We design, manufacture and install complete equipments for hand- 
ling coal and ashes in power houses. 

We have been building this class of machinery for thirty years. 
Write us for further information. 


; C. W. HUNT C °9 WEST NEW BRIGHTON, 


Please mention The Engineering Magazine when you write. 
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CAMERON STEAM PUMPS, 


SIMPLE, 
COMPACT 
DURABLE 
RELIABLE, 
EFFICIENT. 


No OUTSIDE VALVE GEAR, 


Easily Started. Easily Stopped. 
No Dead Centre. Built for Hard 
Usage. Suitable for every use. 


Our New 132 Page Catalogue can be had for the Asking. 


A.S. CAMERON STEAM PUMP WORKS, fork. 


FOOT EAST TWENTY-THIRD STREET. 


AIR COMPRESSORS 


And for Rock Drills, Coal Cutters, Air 
Hoists, and Pneumatic Work Generally. 


STEAM PUIPS FOR ALL PURPOSES. Correspondence Solicited. 


HALL STEAM PUMP CO., oh 


PITTSBURG, PA., U. S. A. 


THE AMERICAN WELL WORKS, /GA7MING WELL MACHINERY 


MANUFACTURERS OP 


AIR LIFTS, 
AIR COPPRESSORS, 


GASOLINE ENGINES, 
WELL 


Manufacturers of Pumping Machinery of all kinds. Steam and Power 
Pumps for Paper Mills a specialty. Send for special catalogs and circulars. 


Mee {20 LIBERTY STREET, NEW YORK. 


Please mention The Engineering Magazine when you write. 
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HYDRAULIC MACHINERY 


BALDWINSVILLE.NY.USA. 


CENTRIFUGAL PUMPING MACHINERY 


{Oidest.Largest and Strongest Concern of its kind: 
fin America ’e Invite Corres ondence: 
ferson St. 


New York Of fice 39-4] Cortlandt St, Chicago Office O/-6. 


The Laidlaw-Dunn-Gordon Co., 


All kinds of ery I Machinery, Air Compressors, also Tobacco Machinery, 
Presses, etc. Send for catalog. 


New York, Boston, Chicago, Philadelphia. CINCINNATI, OHIO. 
WORKS: Elmwood Place, Ohio. 


200,000 H. P. 2 


developed by Pelton Wheels 


Operating Electric Transmission Plants alone. Applicable to any class 
machinery. Send for Illustrated Catalogue. 


THE PELTON WATER WHEEL CO., 
127 Main St., San Francisco, Cal. | 143 Liberty St., New York, N. Y. 


Centrifugal Pumping Machinery, 


MARINE ENGINES and BOILERS, 
EXCAVATORS. 


KINGSFORD FOUNDRY 
ann MACHINE WORKS, 


OSWEGO, N. U. Ss. A. 


STEAM 

PULSOMETER ‘ump. 
‘“‘THE CONTRACTOR’S FRIEND ”’ 

Bften Imitated—Never Equaled. Over 20,000 in Use. 
RECENT I/1PORTANT IMPROVEMENTS. 


The Handiest, Simplest and Most Efficient Steam Pump for General Mistog 
Qeecrying. Railroad, Irrigating, Drainage, Coal-washing, Tank-filling, Paper Mill, 
r and Bridge Contractors’ Purposes, etc., etc. 
Muddy or gritty liquids handled without injury to the Pump. 


PULSOMETER STEAM: PUMP CO. 
135 Greenwich St., New York. 


Please mention The Engineering Magazine when you write. 
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She HARRIS COMPOUND DIRECT 
AIR PRESSURE PUMP 
el A SENSIBLE) 
YS | WAY OF OSING A 
aes COMPRESSED AIR 
FOR, PUMPING. . 
PNEUMATIC. ENGINEERING CO,128 BROADWAY-NY 


Knowles Steam Pump Works, 


Pumping Machinery of all kinds, Steam and Power, Mining, Electric, Air 
Compressors, Air Pumps and Condensers, Send for special catalogs. 


Boston, Chicago, Philadelphia, London. 9! LIBERTY STREET, NEW YORK, 


HALF ENOUGH WATER is quite enough for some people, but most peste want 
water every day If RIDER or ERICSSON HOT AIR PUMPS are used 
you can have water every day in the year, and your cook or stableboy is the 
only engineer needed. 25,cooin daily use. Catalogue ‘* B 7” on application 
to nearest store. 


RIDER-ERICSSON ENGINE CO., 


22 CorTLANDT ST., New York, 40 DEARBORN ST., CHICAGO. 
239 FRANKLIN St., Boston. o N. 7TH St., PHILADELPHIA. 
692 Craic St., MONTREAL, P. Q. ENIENTE-REy 71, HAVANA, 
22A Pirr St., Sypney, N. S. W. 


Consult the Engineering Index 


in this number. WATER PIPE. 
Railroads, Mines, Distilleries and Pulp Mills. 


STEAM PIPE CASING 


7 For Underground Steam Lines. The 
Sie. y CHEAPEST and BEST Non-Conductor Made, 


CREOSOTED CONDUIT 


For Underground Wires of all Kinds. 
Cheap, Durable and Perfect. 


These products are extensively used in Munici- 
paland Railroad work. We can furnish reports 
showing Economy and Adaptability in all kinds 
of Service. 


THE MICHIGAN PIPE CO., 
BAY CITY. MICH. 
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McCormick Turbines. 


4 
4 
4 


J}HIS illustration shows a Pair of 
McCormick Turbines operating 
generators in the power plant of 
the Boston & Montana Consoli- 
dated Copper & Silver Minin 

Co., Great Falls, Mont. Head, 
40 feet; 2,800 horse power. 
Weight, 300,000 Ibs, irrespective 
of draft tube, supply pipes and 
power connections. The heavs 
iest pair of turbines built. 
These Turbines were tested at 
Holyoke and gave 85 ver cent. 
efficiency. 


Undoubtedly the most popular 
turbine manufactured. 


S. Morgan Smith Co. 


YORK, PA., U.S A. 
Write for Catalogue. 


is adapted for 
driving . . 


Power 


Plants 
of all kinds. 
Compactness, 
Simplicity, 
Strength 


and _ accessibility 
of all parts are 
pre-eminent fea- 
tures in the con- 
struction of this 
TURBINE, 
ILLUSTRATED 
CATALOGUE 
On 

APPLICATION. 


The sllvel- Blerce & Smith-Vaile Co, 


260 LEHMAN STREET, 
DAYTON, OHIO, U. S. A. 


PREDERICK NELL, Sales Ageat, 97, Queen Victoria St. 


LONDON, E.C. 


ERIE PUMP & ENCINE CO., 
ERIE, PA., U. 5. A. 


Vertical Engines. Centrifugal Pumps. 


Horizontal, Vertical, Direct-Connected. 


WRITE US FOR PRICES. 


CHRISTIANA 
MNACHINE 
COMPANY 


Established 1862. 
CHRISTIANA, PA., U.S. A. 


Engineers, Founders and Machinists, 
Manufacturers of TURBINE WATER WHEELS, 


adapted to all duties. 
POWER TRANSMITTING MACHINERY. 
Gearing, Rope Wheels, Friction Clutches, Shafting, 
Pulleys, Hangers, Etc. 
CATALOGUES ON APPLICATION. 


Please mention The Engineering Magazine when you write. 
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| United States Cast Iron Pipe & Foundry Co., 
MANUFACTURERS 

CAST Large Cylinders, 
Flange Pipe, 

R 0 N Foundry Work. 


P i - Eastern Office, Land Title Building, Broad and Chestnut Streets, 
PHILADELPHIA. 


Holly Manufacturing Co., 


Water Works Pumping Engines. Large variety of patterns. Send for 
special catalogs. 
Boston, Chicago, Phiiadel hia. LIBERTY STREET, NEW YORK. 
wo Lockport, N. 


Works Pumping Engines. 


-.-Giving the Highest Attainable Commercial Efficiency... 
CHAS. L. HEISLER, M. E., bd Erie, Pa. 


(Mem. Am, Soc, or Mecu, ENGINEERS.) 


FALISLER High Daty Water 


LOUIS WELL CO.” 


STS LOUIS, Mo. 


The Geo. F. Blake Mfg. Co, 


Pamping Machinery for every possible duty. Send for special catalogs. 
arine Pumps, Sugar House and Sugar Piantation Pumps. 


Boston, Chicago, Philadelphia, London. 91 LIBERTY STREET, NEW YORK. 


TURBINE 
CASCADE 


Adapted to all Heads from 


8 FEET to 2000 FEET. | 


Our experience of 39 YEARS Lp 
Water Wheels enabies us to suit every 
requirement of Water Power Plants. 
We guarantee sutisfaction. 


Send for a Pamphlet of either Wheel {| | 
and write full particulars. ‘ i 


JAMES LEFFEL & CO. 


SPRINGFIELD, OHIO, U.S.A. 


Please mention The Engineering “~~ ne when you write. 
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THE WATSON-STILLMAN CO., 


204-210 East 43d Street, New York. 
| Jacks, 


ETC., ETC. 


HIGH PRESSURE HYDRAULIC TOOLS. 
SEND FOR CATALOGUE 65. 


| Snow Steam Pump Works, 


Pumps for Mines, Water Works and every possible duty. 


Boston, Chicago, Philadelphia. 120 LIBERTY STREET, NEW Y 
WORKS: Buffalo, N. Y. ORK. 


HYDRAULIC 


Riveters—Fixed and Portable FIRE 
Punches, Shears, Presses and Lifts, | 4YDRANTS, 
Hydraulic Operating Valves, GATE 
Steam and Centrifugal Pumping VALVES, 
Machinery and Jib Cranes, VALVE 


CAST IRON PIPE 


POSTS. 
SEND FOR PAMPHLET 


ENGINEERS, 400 CHESTNUT ST. 
IRON FOUNDERS, 
R. wo00 & MACHINISTS, PHILADELPHIA, PA, 


Henry R. Worthington, an 


Water Works and all kinds of Pumping Machinery, Water Meters, Cvoling 
Towers and Condensers, 


Boston, Chicago, Philadelphia. St. Louis, 120 LIBERTY STRFET, NEW YORK 
-“ Auanta, Cleveland, San Francisco, New Orleans, Butte, Kansas City, Detroit and 
onolulu, 


em The Standard Water Meters - DRILLING 
| mate “"° Tuerk Water Motors WEL Machines 


Are Manufactured by Over 70 sizes and styles, for drilling either deep 
THE STANDARD WATER | °° shallow wells in any kind of soil or rock. 


Mounted on wheels or on sills. With engines or 


METER CO., horse powers. Strong, simple and durable. Any 
22-26 Reade St., NEW YORK | mechanic can operate them easily. Send for 
Successors to catalog. 
Tuerk Hydraulic Power Co. WILLIAMS BROS., ITHACA, N. Y., U. S. A. 


Please mention The Engineering Magazine when you write. 
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STEAM 4X2 WATER HEATING APPARATUS 


For PUBLIC BUILDINGS, RESIDENCES, Etc. 


OUR SPECIALTIES: 


Mercer, [lills, Gold and Cottage Steam and Water Heating 
Boilers. Adapted for Hard or Soft Coal amd Wood 
Burning. 


The Royal Union, Union, Princess, Imperial, Diadem, 
Coronet, and Sovereign Steam and Water Radiaters. 


Gold and School Pin Indirect Radiators for Steam or Water. 


PS THE H. B. SMITH CO., 


MERCER BOILER. Send for Circular. FOUNDRY : WESTFIELD, Mass, 


NATIONAL 
FIREPROOFING 
COMPANY. 


Pittsburgh. New York. Boston. Philadelphia. 


Your Reputation Water Su pply Outfits, 
is staked on the tank, RAILROAD, PRIVATE, MUNICIPAL 


and tower outfit you STEEL 
wooo SUBSTRUCTURES 


specify, and you run a 
big risk if it 4 
GALVANIZED AND PaInTED 
SuBsTANTIAL, SYMMETRICAL. 
Washington Fir, 


Couisiana Cypress, TANKS 


STAR MILLS. 
Galvanized Steel or Wood ada 
i..>* for farm, residence, power or ir- 
rigating purposes. 


CALDW 

TANKS and TOWERS 
are reliable. Thetanks 
are safe on the towers 
and the towers safely 
hold the tanks. And 
thev are attractive- 
looking too—W her- 
ever you are, a Cald- 
well outfit is near you. 
Look at it and send for 
our catalogue. cage and Prices Furnished. 


W. E. Caldwell Co. tia Write for Catalogue. 
212 Brook St., ADDRESS 


LOUISVILLE, Ky. Flint Manuf's Co, Ino. 


EVERY DESCRIPTION. 
SEND oR CATALOGUE. 


DO NOT old numbers of THE ENGINEERING MAGAZINE 
DESTROY without getting our offer for them. 
THE ENGINEERING MAGAZINE, . 120-122 LIBERTY STREET, NEW YORK. 


Please mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 


American Bridge (Company 


ENGINEERS AND CONTRACTORS, 


Structural Steel «nd Iron, 


BUILDINGS, BRIDGES, ROOFS, TRUSSES. 


General Offices: 100 Broadway, N. Y. 
European Office: London. 


Columbia Bridge Company, 


PITTSBURGH, PA. 
DESIGNERS AND CONSTRUCTORS OF 


Bridges and Mill Buildings, 


ALL CLASSES OF STRUCTURAL STEEL WORKS. 


Pittsburgh Office, New York Office, 
PARK BUILDING. No. 11 Broadway, N. Y¥. 


Long Distance Phones, PBGH, 2348 COURT. CARNEGIE 129. 


The Engineering Wonders of the World. 


GIANT” Portland Cement. 


“THE OLD! RELIABLE” used on THE READING SUBWAY 
jae [IN PHILADELPHIA, one of the most important Subways ever constructed 
yin this country.—(Zvaus. of Amer. Soc., of C. E., Dec., 1900.) 


THES AMERICAN CEMENT COMPANY, 
22" South 15th’ Street, PHILADELPHIA, Pa. 


LEHIGH ‘PORTLAND CEMENT 


STRENGTH, UNIFORMITY, AND 
COLOR GUARANTEED. 


Recommended for High-Class Engineering Work. 


The Keliey Island Lime and Transport Co., 


Southern and Western Distributors, 


Mercantile Bank Building, CLEVELAND, O. 


Please mention The Engineering Magazine when you write. 


108 

of 

HI CG 
Pa 
» 

PORTLAND 


RAILWAY EQUIPMENT 


Type oF PRESSED STEEL GONDOLA Car. 


DESIGNED AND BUILT BY 


PRESSED STEEL CAR COMPANY, 


NEW YORK. PITTSBURG. CHICAGO. 
Foreign Agents: TRANSPORTATION DEVELOPMENT CO., Inc., 6 Clement's Lane, Lombard Street, London, E. C. 


PRESSED STEEL CARS OF ALL TYPES. 
WOODEN CARS WITH PRESSED STEEL UNDERFRAMING. 


PRESSED STEEL 


Trucks, Truck Frames, Body Bolsters, Truck Bolsters, Center Plates, 
Brake Beams, Stake Pockets, Side Stakes, 
Specialties for Wooden and Steel Cars : 


LONGER LIFE. LESS REPAIRING. 


FIRST 59,000 
srt STEEL 
wit 


Please mention The Engineering Magazine when you write. 
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BALDWIN LOCOMOTIVE WORKS, 


ESTABLISHED 1831. 
LOCOMOTIVE ENGINES 
adapted tu every variety of ser- 
vice and built accurately to 
standard gauges andtemplates 


Locomotives for I ogging, 

Railroad & Sugar Estates, 

ElectricLocomotives,Com- 

pressed Air Locomotives. 
Compound Locomotives, 
Steam Cars, 
Steam Tramw-y Motors, = 
Mine Locomotives, 


Furnace Locomotives. BURNHAM,WILLIAMS & CO., Proprietors, Philadelphia, Pa.,U.S.A. 


Annual Capacity 
200" 


American Locomotive Co. 


Builders of Single Expansion and Compound Locomo- 
tives for all classes of service, from original designs 
or from Specifications furnished by Purchasers. 


OWNING AND OPERATING THE 


Schenectady Locomotive Works, Schenectady, N. Y. 
Brooks Locomotive Works, Dunkirk, N. Y 
Pittsburg Locomotive Works, Allegheny, Pa. 
Richmond Locomotive Works, Richmond, Va. 
Cooke Locomotive Works, Paterson, N. J 
Rhode Island Locomotive Works, Providence, R. I. 
Manchester Locomotive Works, Manchester, N. H. 
Dickson Locomotive Works, Scranton, Pa. 


General Offices, - 25 Broad Street, New York City. 


LIGHT LOCOMOTIVES of all gauges of track, from 
7 ea three to forty-five tons weight, including special designs for 
mines, mi Is, furnaces, plantations, logging, contractors’ use, 
= yi passenger and freight service, suburban se~vice, street rail- 
ways and industrial establishme-ts. COMPRESSED AIR 
LOCOMOTIVES for underground or surface work at coal, 
iron, copper, silver. gold and other mines, and for surface 
work where smoke or sparks must be wholly eliminated. 
Locomotives, wide and narrow gauge, on hand. 
Steam Locomotive, Class C-S-K, No. 72. 43 


H. K. PORTER CO.,, en, 


Please mertion The Engineering Magazine when you write. 
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GOODWIN CAR 


————— 213 Tremont Bidg., Boston. 
ADDRESS ALL COMMUNICATIONS TO NEW YORK OFFICE. 


bolt wih cnen | Controlling and Operating Patents for Dumping Cars, Vessels, 
THE Wagons, Barges, Bins, Trestles, Chutes, and the like. 
a... 2 only. Steel construction combined with malleable iron, especially 


edapted for discharging Ore, Coke, Coal, Gravel, Large Rock, 
Broken Stone, Pig Iron, Castings, Machinery, Loose Grain, Steel 
Billets, Tin Plate Bars, Rail Ends, Hot Cinders, and many other 
similar materials by the gravity of the load alone without careen- 


ing the car body. 


Standard Running Gear—80,000 Ibs. Cubic Capacity—Level 
load, from 32 cubic yards t> 83 cub’c yards. 


SILVER MEDAL, PHILADELPHIA, 1899. 
SILVER MEDAL, PARIS, 1900. 


A York! 
Latest Pattern, Class “G,’” Goodwin Car with Coke Crate Top. 


The special constructional, as well as dumping, advantages of the Goodwin Patent Steel Gravity 
Dumping Car over any other steel or wooden car in existence are: 

1st. Their greater saving in the cost and time of transporting and unloading:all dumpable materials. 

2d. Their — ability than any wooden car or other Steel Car to resist all crushing and pulling 
strains and all damaging effects from warping and bulging, caused by the excessive expansion and con- 
traction from carrying either red hot or stiff frozen loads. 

3d. The Goodwin Patents cover the only Steel or Wooden Cars built that dump either large or small 
peg ually well, on either or both sides, or in the center, without careening the car or movement of 
the car body. 

4th. They are the only cars built from which one man, while the train is in motion, can discharge 
the entire train load of large or fine material at the same instant by the aid of compressed air, steam or 
electricity, depositing the load either between the rails or outside or both, at the same time. 

5th. ey are the only cars built in which the freezing of a load of rock, coal, ore, or any similar 
material in the car does not materially interfere with the discharge of the load. 

6th. They are the only cars ever built or patented that can be used equally well for the combined 
purposes of either the usual Hopper or Tip-Dumping Car or the Center or Side Ballasting and Filling 
Cars, or for handling and discharging all kinds of Way Freight and General Merchandise convenientl 
and economically, on level ground without trestles, using the gravity of the material alone as the unload- 
ing power. 

Some further claims for the Goodwin Patent Steel Gravity Dumping Cars, which may be claimed for 
any other large capacity Steel Cars, if built on engineering principles, compared with general wooden 
car construction, are: 

Cost of repairs reduced about 50 per cent. Increased ability to withstand rough usage, shocks and 
collisions. Less wear and tear on tracks and on cars. Longer life. Greater salvage value. Higher 
speeds attainable on rough and uneven tracks and on curves, due to special_center plates and side bear- 
ings and to truck construction. Increased cubic as well as ton capacity. Greater percentage of paying 
load to dead load. 


Please mention The Engineering Magazine when you write. 
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WESTON STANDARD PORTABLE 


VOLTMETERS, AMMETERS, 
WATTMETERS. 
Strictly high-grade. Recognized as Standards. 


Weston Electrical Instrument 60, 


Waverly Park, Essex Co., N. J, 


BERLIN: Eu n Weston Electrical Instrument Co., Ritterstrasse, 88. 
LONDON : Elliott Bros., 101, St. Martin’s Lane. 


Fureka Fire Hose Company, 
13 Barclay Street. NEW YORK. 


ORIGINAL MANUFACTURERS OF 


COTTON FIRE HOSE. 


UR U.S. Brand has been adopted as the Standard 
Factory Fire Hose, by the Associated Factory Mutual Fire 
Insurance Companies, for Factory and Mill Fire Protection. 


HOSE OF EVERY DESCRIPTION. 


Eureka Cotton Machine Belting, Cheaper and 
better than leather. Unlike all other Fabric Belts, this will 
not stretch or separate at the piles. 


Estimates, Samples, etc,, on application, 


Watch 
Advertising 


and keep it well in hand. It will pay you to do so. 


There is no more important department of your business if it is i 


judiciously handled, because it is the ‘‘ Business Getter.’’ 


We can furnish the names of the papers of the various industries and ; 
advise you of their circulation, influence and advertising rates, toge- z 


ther with a plan for handling them to the best advantage. 


Send your business card for the Fourth Edition of our little book. 4) 
“ Advertising for Profit,’’ which outlines our method of ; 


managing a Manufacturer's Advertising. It is free for the asking. 


Manufacturers’ Advertising Bureau, 


uw RENJ, R. WESTERN, 126 Liberty Street, 
, Proprietor. NEW YORH, U.S.A 


at 
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Viease mention The | when you write, 


Are Built to Gauge on the Duplicate Part 
System. Quick Delivery Assured. 


Standard for Quality and Duty. 


HE “LIDGERWOOD” HOISTING ENGINES are strictly High-Grade in 

every particular and accepted as the STANDARD Modern High-Speed 
Hoisting Engine, both as regards High Duty and Economy, Durability and Sim- 
plicity, combined with ease ana rapidity of operation. 


For Pile Driving, Railroaas, Contractors, Coal 
Yards, Ships, Bridge Builders, Docks, Quar- 
ries, Mines and General Hoisting Purposes. 


CABLEWAYS 
Hoisting and Conveying Devices 


For Mining, Quarrying, Steam Logging, Dam 
Construction, Etc. 


Steam 


SEND FOR oD 
LATEST CATALOGUE aw 


co. 


Phila, Portland. Ore., 


Large or Heavy Machine Work 


REQUIRING UNUSUAL CARE OR EXACT WORKMANSHIP, 
‘CASTINGS of UNUSUAL SIZE, WEIGHT or STRENGTH. 


The character of our product is shown by the fact that since 1861 we 
have been almost constantly employed on contracts with the United States 


Builders !ron Foundry, 


PROVIDENCE, R. I. 


Government. 


VU. Ss. Ady mar 


JENKINS '96 PACKINC. 


; 5 Pronounced by steam users throughout the world the 

best joint packing manufactured. Expensive? Not at 
an all, as it weighs 30 per ct. less than many other 
fea packings, consequently is much cheaper. 


JENKINS BROTHERS, - New York, Boston, Philadelphia; Chicago. 


SMALL STEEL CASTINGS,, ano 
MALLEABLE IRON. CASTINGS, 


STANLEY G. FLAGG & CO., 
PHILADELPHIA, PA. 


The Niclausse Water Tube Marine Boiler. 


_ In use in the following Navies: 
ENGLAND, FRANCE, RUSSIA, . ITALY, 
GERMANY, SPAIN, ARGENTINE, CHILI. 


Cruiser **VARIAG,” the Russian Battleship * RETVIZAN,” the United States 
fonitor +*«CONNECTICUT,” and the United States Battleship «‘MAINE,’”? now 
ia Sons Ship Yards, Philadelphia, the 


THE STIRLING COMPANY, 


General Offices, Pullman Building, CHICAGO, ILLINOIS. 
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